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H I'S 


THE WISDOM OF OEOROE EVEREST 

All li.inian works are liable b> eiTor, and it is only in the 
power of man to gnanl against its intrusion by care and 

Fittcntion [ H>‘^ 1- 

That whicd. is use<i for a basis of other operations ought to 
b(^ itself as free fi-om error as instnuncntal means and huin^i 

care can nuvke it. <)ne of the grc^ttest ewils...is the liabdity 

to imuke mistakes, from which no hunmn being can hope to be 

exem]>t- | J- 

Wi.eiv errors c.nnhi.m instead of e.ompensating, wo learn... 
the true value of pi ndcnce ami a rigorous attention to accuracy 
in priiKiiple as well as practice [ loi ]. 

To take^ that, which is defective as a tet of that which iB 
perfcHd. is maniiestly...illogioal. An agreement between the 
compnt,e.l ami measured bases...proves nothhig whatever, for 
such coincidences are the merest matters ol accident, <uid... 
often...occur wdiere tin- connecting triangulat.on has been 
witli faults [ 17 ]• 


1 was r.'solvetl U> improve the survey mid tolerate no 
uiferioritv in the execution. ... If I have any reason to suspect 
anv ilefect in the iastrumerit, or any insUbihty in the platfoim, 
or anv want of precision in the signal observed, or oven if...the 
angles... i.ri'sm.tell any discrepanies for which 1 ooiild not 
account 1 ... reject the whole set bodily, and replace it by an 
entireiN’ now set of angles taken under circumstances free 
from objection [90 ]• 

I have little time for discussion, ... particularly for those 
(luestions which have over and over again been sifted, exammod, 

80 ttlc<l I 259 ]• 


That the whole of India will be eventually covered with 
triangles may be looked for as a result almost as certain as any 
futAire event can bo. ... 

Here closes my long and laborious undertaking in which 
though from lirst to last I have necessarily gone through much 
hai-dship and privation, yet these have not been without 
many alternations of gratification and anmsement [ 22 J. 






ikeN'h \>\ Jame^ FririJ^ep, Jany. 1^32 
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Addenda & Corkigbnba, Vol. I 

Siip[){onnyiitai y to lists otj ])]>. \ i o-nd iiOo of that volume, pp. v to xiii of \'ol. .11, and p. v of V’ol. Ifl. 


age XX (ujaiuxt Sdoa K('rr. lines 2 and 3, and j 

suhMtitulc Vol, 1 , 17S1-S8, l>v Sotou Kerr, lH6h; | 

V'oIh. u to V, 17SS To 1823, by Sandemaii, 1808. | 

27 lines 8 and Id, /or 3 ‘n^d 4 rtuid 1 and 2 and at 

end ol' section, afiet Itettiab in-'-u rf n f. 3, addin/j ; 

note 3, s\ ys. by De (mrio. dO ( 45, 57 ) ( 20 j. 
line 4 (lotn bottom, for r^f. ,3 mn/ 4 (lad renttmhrr 

Noft . 

32 line 7 tro?n bftttom, afttr 1772 i/istoi nf. S N'itk notf\ 
MRTo. 51 ( 5 ), 50 ( in ), ibilasore & .Midnapore, 
with roads by Adams, 1708 -0, and (tarter, 1771-2. > 

51 shift ref. 8 to end of pO'viouH ])arii. oflcr Itengai ; at | 

end of note 8 add miuo, ^lisc. hohls photo-stals of ■ 

tw<j mapH pn'setited l)v 'f. R. Munro, iSSO ; Ist , ; 

'file 'fown of ('.'vlcotta. l>e;i,i-ins: l(‘gend within 
the eoinpnHs of these [mlisades iivt^ the Knropoans ' 
and (.diristiansa.nd siiewing lOnglislj, .Arnienian, I 
and Portuguese^ ehnrelies, and view from river with ; 
rets. att»/ ; 2nd., the 1753 'Plan of Fort Whlliam \ | 

by Wrn. VVAlJs. i 

These reproduce original ms. ])lan.s in King tloo. ! 
ttFk eolln., ini. K. To]K). (:x.v ( 41, 42 ). ; 

5^1 at end of note 2 add ; ib. .Misc. 3-0-1771), new work.s 

by liti'ol. W'litson, t'n:., sniad. -May 1770 | 

by Robinson, 200 ft. to inch. j 

at end of note 5 add: alsf) j\tRUJ. 1-0-1703, by j 
Upjolui, 2-8-1704; |)hoto-/.iiicMl. soo. (Jalcutta, i 
with Well’s map as inset. Sept. 1800. j 

5S at end of nolo 1, further to addrn. | in, v' J, add 
MRTO. Mise., Part of Onrl(\ with marclies of Dell, 
corndd., l.»y M (.len. Robl. Stuart, Mardi-.May 
1799 ; (ioruekpore t<; Maiudi and s, to Cawnpuro, 
Thus. Wood, 8 m. to inch. 

at end of note 13, ; mrto. .Mine., Ralldang to i 

.Hardwar, Wood, dan. 1800, 21 iiiche.s to mile. j 

120 note 4, add ; cf. Indian Arch, in, 1040 ( 127 ). ! 

126 at end of note 4, add; mrto. Mise. old ser. V’-200-g-4, j 


Pago 

Tiilieheny and the island of ! )armapvU.am...during 
siege, 1770-81. 

at end of note 7, add ; ALRlo. Mise. old ser. V^*^200 g-l* 
Manga)o?‘e Fort tiuken by army under Gon. 
Matliews, 0 IP 1783; be.sieg(^d by Nabol* May 
to duly 1784 ; survd. by (jlet.s. Reynolds. 

128 last line, affrr 1701 in-irrt ref. 10 to nrir nole mrio. 
Mise., !-()-1701 ; Diiiirwar Ft. surrendertMl, 
4-^1-1701, to force und»!r f8artorins ; survd., by 
(A llempid, Sgt. 75tli Ft. 

225 at end of note I, liirther to addm. ] ii, vii 1, add ; 

inel. MRfo. Mise.. 1/2-0-1779; 11 0-1814; 

30 37 ; PVIO 73. 

325 iitulrr vameron for Novil read XevilU-; and, line 
2, for 1755 read. 1-9 1754, and after Rath insert 
Ml. St. Saviour s ( lit. 

338 eol. I, under ooLDINOIIAM below lim.^ 8 insert neir 
line, FRS., KRAS., HAS ( rnai ), X ( 80). 
tinder ooMoNDiy as new lino at foot of ool. insert 
SoM at Sothebv .s, London, 25 11 57, tw'o mini¬ 
atures by .Joliii Smart of Maj., 5’ Mrs. Gomonde 
of Madnis, 1 790. for £ 310 and 480. 

352 under m acleoo, line 10, after on n. inserl, Purfrait by 
0oleswt)rthy (Irant. 

304: eoi. 1, liiK* 14 from ItotLiin, after Oliittagoi'g rJuinffe 
ref. 9 to 8, an<l at end of note 8 ftfter Dalrvmple 
add: lO Cat. ( 555;S(> 9). 

370 at end of 7 add . Ci Cal. ( ,550/121 ). 

380 at end of note 0 add : ChtJal. (555 / 79 80), VV^'ni. 
Steveri.s, ('loringa Harbour, 1773: Ratueswartim 
channel, 1781. 

308 at (md of nob: 7 tidd M.Rr.0. Mist;, old ser. V, 243, g.o., 
PFin of 'I’riptitore, 4 tn. n, of Ft. St. George, 
l>y T. Wood, drawn by J. L. G.ildwell ; ivlso Plan 
oi' Ft. St. George &, on v irons, she wing Trivatoor, 
St. TTiotne old castle and .M<.)unt to south. 


AoDPCNTDA & CORBIGENDA, VsjC. It 
Siipj)lomoiiUirv to lists on p, .xiii of Vol. II, and pp. t o vii of VT)!. 111 


Pago xi agaiiLHt ]>. 381, under smith for line 0 Birth,..un¬ 
known. suhstitnic d. Tewkesbury, 0 11-1706, aged 
60; MI. Abbey elivcl. also records death of his wife 
Mary, 12-11-1787, aged 45. 

Poasibl>' son of Jolin S. Smith of Old Moldrum, 
Aberdeen, and ed. Marisehal (’oil. 1761-5. 

After return from India appd., before Marcii 1780, 
Rector of Birts Morton, Worcs., somo 5 in. w. 
of Tewkesbury wliero lie settled. Also curate of 
Ashehureh, some 8 m. to .sic. 

Bminott’s,//wfnr// of Tewkerhnri/ ( 371-3 ) ; 7Vni Vale 
Churemnan, Tewkesbury, (Ibristum.s 1054. 

17 at end of note 3, add mrio. Misc,, 8 4)-16, Part of 
Sundarbans, 4 m. to inch, survd. iSll-4 by Wm. 
Morrieson. 

19 lino 20, for now Barikura read now Maiibhdm and j 
part of Bank lira. 

23 at end of note 0, add mrio, Mise. old sor, iv-499'0-1. 
Town & Ft. of Kiittaok, captunal 14-10-1803, 
survd. by Blunt. 

33 at end of note 6, ad/i mrio. Mise., 14-0-34, Colo- 
brooke’rt inarches, (Judh & Rohilkhand, com¬ 
piled 1834 from orgl. plots. 

97 at end of note 2, add mrto. Misc., Sketch of Maratha 

Dist. Soondoor, 12 m, to inch, 24-0 -1810. 

98 at end of note 8, add mrio, Misc. old ser. xii. 81 (a), 

K. 9, Plan of Ileeroor Cu.sba, Ohitfcal Droog, 1801 ; 
autog. James Ross; ib. 3-0”1801, Boundaries 
Chitaldroug-Turnkur, Sept.-Nov. 1801. 

103 at end of note 4, acW mrto. Misc. old ser. xii-81-ifi.g, 
Mysore Forts. 

126 note 4, after Pondicherry, for 68 M/13 read & 
environs, 4 inches to mile, mrto. Misc., 1-0-1791. 

150 note 7, after Homphol had insert survd. Dharwar Ft. ! 


Page 

1701, MRIO. Mise., 10-1701, .and 

166 at end of note 4, add (,Iow])er’.s route .svy. to Delhi, 
MRIO. Mise., 1 ik 2-0-51. 

204 at end of nolo 3, add mrio. .Mise.. 1 -0 IS, Lambton’s 
'frig. Svy., 1800-18, scale 48 m. to inch, eolouivd 
to .show re])orts in various vols. of A.*? ft. 

280 at end of note ],add mrio. Mise,, 1-0-15, Map of 
Malwa, Khandesh, cV Gentral India, scale 16 m. 
to inch, from plan in GG.'a otliee. 

313 at end of nob? 5, add ; cf. Seton Koit, iv { 450-639 ). 

320 at end of Ist para, after longhand insert ref. to new 
mde MRIO. Misc., 1 () 11, Isle de France, l>y (JJapt. 
Lisle (feoffroy ; autog. Rolit. Smith. 

429 umler MAxmRiA> insert neIV line 2 tit read d. 1-1-37 
agi?d 55. 

438 col. 1, lino 7, after 1825 insert ; L(?d mission to Sind, 
1831. 

col. 2, under ravenshaw, line 2, hefore hapt. insert 
b. 5-1-; and for 5-1-25 read 5-2 -25. 

442 col. 2, under smith Roljt,, ahrve last line Ivoave 
to CafH? insert w/ue para. In 1828 designed and 
built new cupola for Qutb Muiar to replace that 
do.stroyed by e.trthquake 18(>3, This was later 
i*emoved U; the ground as unsuitiibic. Smith also 
added balustrade.^ for three lowest ston?ys. add 
ref. to new note, v. Historic Delhi, Bullock, 1951 
(11) ; Slate>m'in, New Delhi Nolehook, 15-10-1956. 

460 at end of note 11. add mrio. Misc. S 20 1»: Seringa, 
patam Ft. survd. by Norris & WAirnm. 

467 against Hernphrl, after dmn. insert formerly Sgt. 
iiM. 75th Ft. 

468' against Jungle Molial.s for Bank lira read Manbham. 

469 against LogarithiiLs for 126 read 128. 


VI 


Addenda & Coeeigenda, Vol. Ill 


Suppleixiontary to list on p. xvii of Vol. Ill 


Pago iv reverso of Titio Pago, at ond of la, t para, for j 
H39 read 399. 

xix line 1 of heading,/or contents read contains 

col. 1, ar/ainsi Anne Deane/or thorough read through. | 
against Awx, Tables for Departmenfal Auxiliary 
Tables re^wl Tables to facilitate iJa', Computations | 
of a Trigonometrical Purvey and for Survey of | 
India read Chief Coniputor. i 

against Bf njSupplyjRegr, lino 2 , after de/ncy eiit-er full ; 

stop and change Survey Committee to roman typo. 
against Blunt, line 3, for 1811 read 1911. 
col. 2 , againct ('ardew for H. C. remi h\ C. 

XX col. 1, against lUephani Bill delete (?) j 

12 last para, ol section hondaubans line 2 , for or 

Manbluirn rend later liankura and Manblium. ' 

15 at ond of note 1. add .Map of Damoda n., Mitio. 

Misc. old aer. ni-2-A-r-, i. pj’. survd. by Forbes. I 

17 at ond of note 8 , add ; Misc., 12-0-18, Town of 

Cuttack and viciiiitv, 4 inches to mile. i 

19 notA> 14, after niap.*.^, enter by Boiloau, and at end of 
note add S-m. reduction of whole, 18 '0-17. 

28 at end of note 2, add ; maps, 55 ( 9-12 ). ! 

44. note 1, before dat<«i insert letter and after 23 in'iert 
ma p ad. 21 st lul w 

46 at end of note 4. add ; Skeleton trig, chart shewing 
heights of 25 snow j>eaks, mkio. Misc., 6 0 -21. 

56 at erul of note 8 , add^ and AtlaH sheet 129. 

77 line 2 from bottom,/or 134th read 13th. I 

80 at end of note 10, add ; ib. 4 - 0-24. 

94 line 6 , for 382 read 283. 

97 at end of note 6 , add ; Mudagiri Ft., 8 inches to m.., 

MBio. Misc. old Bor. iv-44-E-l. 

98 note 2 , for 2 rend 1 & 2 . 

99 at end of note 3, add ; il). Misc., 15 O 34. 

101 inwwt now note 3 to correspond with r(*f. 3, line 4 1 

of para 3, to read mkio. Misc. old sor. v-127-(3-ii, 
scale 5 inches to mil(j, by .Summers, early 1818. 
at end of para 3, m-scrl ref 4, and adjust later refs. i 
and notes. 

128 at end of not«j 6 , add with aaitog. 1 

130 at ond of note 0 , add ; ts. 8/2 ( 2 -3 ). 

139 note 5, for Map read Maps and at end of note add ; 
8-0-36. 

152 at end of note 8 , add Wroughton's svy. of disputed ; 

land on Gandak R., mkio. 57 ( 23-4 ). ! 

IBS note 8 , for W. R. rmd W. N. | 

208 lino 22 from bottom./or 119 rexid 109. j 

236 line 10, for fifteen rend eighteen. 

269 at end of note 0 add ; ( mn ), v ( 240 ). 

269 at end of note 5, add ; and of. Rarnard’a signals, 

1767 [ 1 : 311 ]. i 

271 note 4, before copio,s insert sketch of telegraph line | 

Ft. Wm. to Bankura, mkio. 51 ( 15 ), ' 

272 at end of note 9, add ; in 1853 Mgto. was refused i 

ptarmisaion to demolish the Bargaohi tower and | 
use the bricks for road-making ; DDn. 663 ( 158 ), j 
21-12-53. 

276 at ond of 4th para from bottom, for 277-8 read 
287-8. 

284 footnotes, line 2 , for Montgomrie read Montgomerie. 

293 for note 6 substitute under heading Construction of 
the Graticule for a General Atlas of India ; OBO 
Lib. H.q. 3. 

312 at end of note 6 , add; amongst mapKS drawn by 
May V. MRio. Misc., A-0-17, dated 3 -5-19. 

363 at end of section okkat tri(?onometrioal survey 
insert new para., tyjxe 11, with footnote 5 ; OlfieerB 
of the Great Trigonometrical Survey drew full pay 
throughout the year, without any cut for mon¬ 
soon months [ 346 ]. 

insert new note, 6 , DDn. 265 ( 236), from SG. 23-7-31. 

372 against saxton, col, 6 , for Sgt. Maj. Saxton read 
Sgt. Maj. Benj. Saxton, who d., Gaujam^ 14-12-11, 
aged 38. 
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385 against letgh enter ref, /, to note reading appa. 
for pension, DDn. 44 ( 247 ), 1-10-62, givoa name 
James l.(eigh. 

387 against sundt, col. 2, enter d. Porandur, 29Ht-56, 
aged 68 ; mi. Wanowrie, Poona. 

411 line 16,/or promission read permission. 

427 col. 1, line 3 from bottom delete Miss and after Jane 
insert dan. of Chas. and after Christiana add, of 
Acet. Gou.’s Dept. 

col. 2, wider bbowxe, Birnio, for last line, sub* 
slitute Fob. 1833, 7 mo. leave to hills ; Sept. 1841 
to rcgtl. duty. 

448 col. 1, under iTrzaKRALD, line d from end, after 
Rom7) insert ; also survd. bundH of Midnaporo Dist. 
col. 2, umier foster, line, 4, after Foster insert of 
Wells, Somerset, and line 2, after 4-6-42, add 
to nem note 6, to read d. nr. Stratford-on-Avon, 
V. (Jonolly ( 105/60 ). 

452 col. 2, luKt para, lino 2, for 1833 read 1832, and line 6, 

after Peshawar o't f, which he reached in Dec. 1833. 

453 col. 2, undrr oiBBiistos Robert, last lim, after 

1818-9, inserl wliioh Gibbings himself compiled, 
468 under jikhvkv, line 10, for Mfugaretta Adrians read 
Margaritta Adriana Gieatcr. 
under noixiEs, line 6 for 9-3-39 read 9-3-38. 

459 col. 1, binder noDosoJsr //wr/new line 2/n re«d Ben. 
Inf. arui line 12 after 61 inside bracket (M, 232. 
line 7, for Harriot read Harriott, 
lino 8, add ; their dan. Francos Anno m. Wm. 
Dclaliokl Arnold, Bon. Inf., bro. of Matthew 
Arnold, poet. 

462 wm^cr HORSiurROn add. to last lino ; 70. Cat. (578- 

85), volume of 126 charts by DaLrymple <4? Hors- 
biirgh under title East India Pilot. 
col. 2, under ir\ ike, line. 0 after burgh insert ; and 
Elizabeth Little his wife, and line 10, within 
brackets after 528-9 insert ; 630 \ v. 

463 ?xwdcr JERVLS, line 13, i if ter 1814 add; visited Gulf 
of (Mmbay 1816; report on tides pub. JMGS,, 
vin, 1838 ( 202-5). 

464 under job 15 after line 9 ending London insert new 

line, to read 10 Cat. ( 696 ), 19 water-colour viewi 
of African coast on one shoot. 

467 note 1,/or 1855 and 1856 read 1755 and 1756. 

486 col. 2, line 15 fix>in bottom _/or Yaltal read Baltal. 
486 ool. 1, at end of para 1, after himself, insert His 
route then took him up the Shyok and over the 
Karakoram Pass. 

491 under olliveh, line 2 insert d. before 1858, line 6, 
after Cornelius insert —.losoph. 

495 ool. 1, at end of para 7 from l>ottdm, after Maxwell 

add Eclipses obsd., RAS ( rnn ), I ( 77, 119 ). 

496 under ravbnshaw, 

line 1, after William insert [ ii, 43 S ]. 
line 2, ftrr bapt. 21-2-1781 read b. 5-1-1785. 
line 3, for CasteM read Aatell and/or 15 read 5. 
under bees, line 5, for 1830-2 read 1831-2. 

499 under hobb, line 5 from bottom for 37 read 27. 
under boss, Daniel, 

line 8, delete bos. 

line 9, after Hamburg insert semi-colon. 
lines 19-20, after I^mbert delete remainder of 
sentence, substituting also served in nr* 
1852-63. 

note 4, delete hyphen in name Ross Seaton and 
for 2iid. read ( 1881-1966 ). 
under bossknrode, line 3, for 9-9-62 read 9-12-52. 

500 against sandts read Frederick. 

608 under Van KBYTHUYSBir, 

line 8, after wife add ; half-bro. to g.b.w.d. 

van He 3 rthuysen, also Mad, Inf. 

Une 9p for Marry read Mary and for Sioh read 
Sock. 


CONTINUED ON PAGE xlv 





r Ji K F A C E 


Thii> foiirtl) volume eoveis the ye^rs LSliO to ,]84:{, thiriiig which that grtvit 
gecKleswl ( Jeorge Everest held offie.e as Surv'cyor (huieral and .Su])eviuteiideiit ofttie 
(Jreat'rrigououietncal Suivey of India. He eonceiitrated all his (siergies on the 
geodetic work. 

Everest was great, not only as a practical gtsxlesist who hinl a intwtei'v' of the 
theory and tc'tdjnical details of his profession, but also as a worker of deteriuined 
character and drive. Having hmg expru-ience of the country atni (dear view of the 
task befoie him, lui (au’ruwl through his plans with re.solution, and exa(!t(!d work of 
the highest standard from his staff. 

Though making no major (rontrihution to the theories of geodesy as a science, 
he introduced important innovations in practical procrslnre in the field. Amongst 
these may be instanced the spacing of his triangulation into delinite chains as 
bars of a gridiron — the observation of astronomical azimuths from pairs of 
circumpolar stars — the laying down of distant stations by ray-ti’acea—^aud the 
deduction of astronomical arcs by simultaneous observation of identical stars with 
similar instruments at eitlu'c end. 

His first and most important task w'as the recruiting and training of officers 
and assistants of suitalile qualiticatdims and temperament. In this he liad a (sm- 
stant. struggle jigainst. siideness and disease, wdiiidi not only led to continued wastatre 
of skilled manpowiw, but n'pf'atedly struck at his own jierson. 

Though tdie schsKse of geode.sy has (hn’'elo])ed sinc<^ his day, the jirinciph^s which 
lie enunciated the methods he evolved—all of wliich In* lias recorded in full 
— cannot be too well known to working surveyors, and more especially to those' 
who follow him in India. All the (-haptors in this volume on the trigonometrical 
survey and its staff belong to him. This full story of his work may well lead to a 
greater apprt'ciation of its scientific value, and of the purpose of those rules and 
traditions tliat are still in force. 

This volume also tells of t he early revenue surveys of Lowfn- Bengal, the North 
Western IToviiu'cs, and Bombay, and maj' lie of grt-at intc'rest to tho.se responsible 
for the asse*8sment of land revenue. The twihnical problems liere were elementary ; 
the difficulties lay in co-ojieration between the professional surveyors and the civil 
settlement officers, and in control of the detailed measurements where the aiscuracv 
W'as under constant pressure from intere.stc'd jiarth's. 

Of more general interest were the exploration surv'-eys carrit-d out by enter¬ 
prising officeis of all service's. Then' wen' intrepid medical olffem-s who jienetrated 
the eastern borders and brought back sketi'hes and rout.c's from distant Burma. 
Biyond the western frontiers Burnes and Dr. (h'rard made cir cuit thnmgh Afghanis¬ 
tan, Turkislan. and Per-.sia. whilst the sailor John Wood jimietrated to the source of 
the Oxus in the Oreat Pamir. 

Matei’ial for' the story has been di-awn from many sources, but the aiicount of the 
trigonometrical surveys comes almost entirely fi-om departmental coiTesponch'nce of 
the jreriod, which is in an excellent state of pi'es(*r\'ation, inoluding even the stream 
of hasty notes which the great man poured out during the hectic months of his 
reconnaissance between Dellii and Dehra in 18:i:{-4. There are also his lengthy 
periodical reports, and his final published account of 1847. Whilst the technical 
records and reports are still stored depart men tally at Dehra Dim, the oorrespomh'nce 
volumes and tlie vast store of original maps have been transfen-ed to the care of the 
National Archives at New Delhi. 

For the revenue surveys original correspondence volumes were found in the 
local government record offices at Calcutta, Allahabad, and Bombay, from which 
selected extracts and reports have been published from time to time. Popular 
accounts have long been published of the more interesting geographical surveys. 

vii 
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C'OiiHiderable space has been devoted to personiie]. TrigonomotricaJ and topo¬ 
graphical surveys under tJie Survejn)r (Heneral were administered by the Military 
Department of the supreme Government of India, the revenue surveys by the 
Boards of Revenue of the Presidency governments. Survey oflicers were still 
drawn from tlie Army, (unning mostly from tlie artilkvry or iiilaniry ; engineer 
ofliciTS could seldom be spared fiom engineer duties. 

Civilian assistants were mostly r(a;ruited as young schoolboys from East- 
Indians of mixed parentage or from Europeans, On the trigonometrical side, 
though a number ol‘w"(*ll-*educated young Bengalis were eanployed as cojnputers, only 
one oi’these, Radbanath Sickdliar, proved a useful field surveyor. On the revenue 
surx'cyB, however, Indian surveyors were extensively employed. 

Biographical notes aie given for the senior snrvc^yors and, following the lead of 
Sir Clements Markham, nominal rolls for tJie juniors. From friends in England 
poi traits have been obtainerl of three 18th century surveyors, Reynolds, Topping, 
and Goldingham, and most interesting ])articidars of the Revfuend William Smith, 
the surv(^yor of HTT), who held a living at Tewda^shury for the last years of liis life. 
Many details of Everest ’s life have h(‘en drawn from an account written by his son 
especially for these records. 

EvoT’ost insisted that “all liuman works arc liable to error”. It has been 
W'rongly stated in chapter I that we numbored a son of a famous actress 
amongst our revenue surveyors. He was her grandson. 

In preparing tiie chapters on tii(‘ prolessional work of the tb'eat Trigonometri¬ 
cal Survey, 1 have constantly kept in mind tjje great interest that Sir Sidney 
Burrard had taken in iJie stait of these lecords, and I giatefuily acknowledge 
the help given by Sir Gerald Lenox-Conyngham and Dr. de Graaff Hunter, who 
liave both lamented that they had no such detailed aceount of Everest’s work dur¬ 
ing their years in India. 

I once again acknowledge the help and encouragement I have received from the 
Surveyor General and his otiicers and staff of the Map PiihJication and Geodetic 
Branches, and of the printing office of the Northern Circle of the Survey of India 
at Dehra Dun. 

Dehra Dun : R. 11 . Phillimore. 

January 1958. 
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CHAPTER I 


GENERAL NARRATIVE 

Notable EvenLs — Greai TrigortameJrical Survey — Great Arc — Subordinate 

Trtangulation Revenue Surviry.s ; North-Western Proniiuxs — Lower Provinces _ 

Bombay — Geographiml Surveys — Conclusimi. 


HIS volume covem the }ieriod tVoin Octolxjr 1830, when Everest took office 
as Purveyor Gtmeral of India and Superintendent of tlie Great Trigonometrical 
Sun^ey, to December 1843, when he handed over to Waugh, who had been liis 
able and loyal assistant, hjr eleven years. 

Foi the tiist five years Lord W’^illiam Bcntinck was Governor Geiau’al and 
under instructions from Ia)ndon intiodmsed considerable rtdorms and economies 
into the administration of the country. Whilst with tlie aid of a Deputy he also 
held office as Governor of Bengal, the upper, or western, provinces were entrusted 
to a Lieutenant t.ovcrnor from 1834, and reconstituted as the North-Western 
Provinces the following ytuir with headquarters at Agra*. 

Disregarding unpopularity with the services, he. enforced the strictest economy 
in them privileges. He took vigorous action to improve tlie administration and 
collection ot land revenues, and a sixicial intere.st in the revenue settlement of the 
U])per Provinces. He jiresidcd at a conference of revenue offii'crs and surveyors 
at Allahaliad in .Tanuary 1833, which effected a great accelerat ion of the surveys 
and reduction of their costs. 

Great strides were made in the construction of roads in all directions under 
the now Bvibtic Works Defiartnient, and substantial progress in extending canals to 
the west of the Jumna and through the upper Jod/i and -Rohilkhand,'" Bcntinck 
further gave every encouragement to the work of the Great Trigonometrical Survey, 
which he realized was essential to the jirovision of adequate surveys and maps. 

Cordial relations wore maintained with Ranjit Singli, the vigorous and capable 
ruler of the Sikhs, and officers were encouraged to travel in Afghanistan and 
Turkistan, to gain knowledge of their geography and (xilitical relations 

It was Lord Auckland who, from 1837, was'responsible for the disastrous policy 
of interfering in the internal affairs of Afghanistan, and of restoring the exile Shah 
Shuja to the throne of Kiibul in place of Dost Muhammad. Under treaty with 
Ranjit Singh, the British “army of the Indus” crossed that, river at Sukkiir and 
marching through the Bolan Pass and Ivandahar. occupied Kribiil in August 1839’ 
Two years later the Afghans rose, murdered Shah Shuja and the loading British 
officers m Kabul, and utterly destroyed the retreafing army in January I84 > 
Pollock’s “avenging army” reached Kabul by the KhylMir in November to round 
up and withdraw surviving British detachments". After the occupation of Sind for 
the passage of troops to Kandahilr, that country was annexed in March 1843 
Though the Afehta w..r a very g„,at atmin „„ the ar.ey and tL hnt.oc. 
of India, It hard y affected the Groat Trigonometrical Survey . It occasioned 
however, the recall of a number of military officers from the revenue surveys and 
pve opportumty for a wide extension of geographical knowledge of countries 
beyond the north-west nontiers. 
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General Narrative 


Great Trigonometrical Survey 

The year 1830 opened a new epoch in the history of Indian surveys, an epoch 
that had to await the man. Everest had served his apprenticeship under the 
devolv'd Lanibton, and had then spent tw^o arduous years extending the great central 
chain of triangles tlirough the wildest part of the Deccan, working out new ideas 
and practical devices that might tend to the perft^ction of this brave mea-suTomont. 

Forced by the break-down of hfe health to spend tlie next five years in England, 
he devoted himself to the study and mastery of all geodetic work that was tlien 
going on in Eur ope, and to the design and (ionstruction of scientific apparatus that 
should best suit Indian conditions. Witlr a sure liold on essential principles, he was 
not afraid to br’cak away from previous routine in liis determination to cut orrt 
every possible source ol error. 

Whilst in England he persuaded the Court ot‘ Directors to give first priority to 
the extension of the great meridional arc from Central India, where he had left it in 
1825, to the Himrila-ya Mountains. This involved carrying tlie principal tiiangies 
across the great Jumna-Ganges plain, long considerod an almost insuperable barrier, 
and making special astronomical olKScrviitions at tlie terminaJ stations of the main 
sections. Otluu’ cliains of triangles wnre to be observed on a systematic plan that 
should eventually cover the whole of the Company’s territories and the friendly 
s. No attempt was to be made to organize new topographical or geographical 
surx eyB until a fiiimework of principal triangles was ready. 

He procured now instruments—compensation bars for measurement of base¬ 
lines—theodolites for tnangulati(>n""-astninoniiciil cii'cles for observing arcs of 
amplitude—heLiotrojics and reverberatory lamjis for signals. Equally important 
was tlie engagement of a skilled instrument maker, Henry Barrow^, in wdiose 
wnrkshof) at (Jalcutta all repairs and reconstruction could be promptly effected, 
instead of Ixung left undone, or delayed by desjiatcli to England and back. 

Though Hie (Jreat Trigonometrical Survey w'as to absorb practically the wdiole 
of his attention, Everest was as Surveyor General responsible for all otlior 
surveys. At the time of his return in 1830 the small establishment of the Trigono¬ 
metrical Survey working under Joseph Olliver was but one of many survey units 
at work. In Madras there waas a Deputy Surveyor (fenoral with a drawling office 
and thiw topographical parties. In Bombay the Deputy Surveyor General had a 
drawing office and a few unimportant local surveys, whilst Shortrede had started 
a trigonometrical survey intended to cover the whole presidency; the local govern 
mont was experimenting with their own system of revenue survey. Both these 
Deputies were abohshed in 1833, leaving the Surveyor (General directly responsible 
for work in both jiresideneies. 

In Bengal there were but two toy>ographical surveys in progress—that of the 
lower Brahmaputra under Wilcox, and that of Bharatpur under Boileau. There 
wx^re transfrontier surveys und(u* the Quartermaster General in Central India and 
Bajputana, and under the political department in the north-east. A number of 
surveyors were employed on large-scale revenue surveys in Assam, the Sundarbans, 
and in the upper provinces from Gorakhpur to Delhi. 

Everest’s immediate problem was a working plan for the trigonometrical survey, 
and the recniitrnent, organization, and training, of a staff to carry out that plan. 

The first task was the completion of Olliver’s longitudinal series and the measure¬ 
ment of a base-line near Calcutta on which it should be closed. Then followed 
the extension of the Great Arc from Sironj, about 150 miles south of Gwalior, to 
the Himalayan foot-hills in the neighbourhood of Dehra Dun, and the measurement 
there of another base-line. The remeasurement of the base-line at Sironj became 
essential, for the measurement made with the old chains in 1825 could not 
balance those measured with the new compensation bars. 

Whilst the Great Arc furnished the backbone of the whole system, the sub¬ 
ordinate chains of triangles had to be of such accuracy that the intervals could later 
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be filled without risk of error by topographical surveA^ors working with chea|>er instru¬ 
ments. For the sake of systematic technical control and economical working, these 
triangles wore to he arranged in meridional stnios about one dogrw ar>art, tied by 
longitudinal series at con\enient intervals. To provide for the early incorporation 
of existing maps of Bengal into the quarter-inch Atlas of India, start was to be 
made eastward from the (Jreat Arc, running meridional chains northwards to 
the liimiilaya frojii Ulliver’s longitudinal .series. 

For all this AM>rk Everest planned for two field parties to worlc on the (treat 

■Arc.-one undtir his personal (!luu'ge—and six sul>ordinate meridional series ; eight 

partifvs in all. Ilis liist task, tliereforc, was t-o find officers of suitable al)ility and 
charaet(vr whom he could train in the shortest po.ssible time to take inde|)eaident 
charge of these highly teclmical operations. He himself had gained his e.xpcilence 
in many years of hard |)ractical work and study ; how' could he impart that 
experience to his ikhv officers f And where shoidd he lind them ? Ollivcir and 
his three assistants were not, lit for independent charges of this nature. 

Wilcox and Boiloa-u were drawn from tof)ogra[)hical surveys, Macdonald from 
revenue survey. Of EngitK»r officers who had hfaui througira short cour.se with 
the trigonometiical snrAcy of Ireland, Waugh and Benny were both to prove 
geodetic surveyor.s of the highest ela,s8. 

A numlxw of country-lxjrn or European a,ssist;!nt.s had to lie found with suffi¬ 
cient mathematical education and understanding. Of those reciuited in the hast 
trvo or three years, Logan, Tvl urphy, Armstrong and James provo<l lit for independent 
charge o('held parti(>s before! Iilv(!rest k'ft India. 

There was less difficulty in ('ollecd ing reliiddc! Uiahlsifi and /u.scar.s' f<jr th<! manage¬ 
ment of tents and canqi (!(|i!ipment, lamps, heliotropes, and other signals, and'^in 
the multilarious duties at tendant on field sm\eya. 

'riie Mathematical Instrument Maker had to be established in Calcutta with 
skilled workmen and suitable tools. A sufficiemry of instnmients had to be collected 
to supplement those lu'ought from England, and this entailed much ingenious 
reconstruction of old stoc-k. Moiisin Hu.sain, “the artist" from Arcot, was taken 
into the field to derd w ifh einergeiusy repairs. 

To the (!orrespondence and drawing offices that already existed E\ enxst added 
a coinputing olficc, for which he engaged wcill-educated Bengalis with a natural 
flair for such work. })lacing them under charge of Joshua De Penning, who had 
worked under T>ainbton for “1! years, and was now called up from M.adras to be 
tow'er of stie.ngth so long as J']\'ei'cst. remained in India. 

Everest spent two years in Calcutta, fully o<;cupied with the organization of his 
new' department, the measurenuait. of the Calcutta base-line, the comparison of t.he 
measuring apparatus against, new' stamkard fairs, and the preparation of instruments 
and equipment for the field. 

Alter reconnaissance of the surrounding cenintry the base-line was measured 
in January 1832 along the Bai'rackpore truidi road, two 7o-foot, towers being 
specially built as terminals near t he 5th fuul 11 th milestones where they stand to 
this day. The connection to Olliver's longitudinal triatigles was concluded in .lune 
18,32. 

In January' 18,12, after assisting on the base-line, ,Jaincs Western, a y'oung imgim^r 
officer, was sent out with the first field party to nm the Parasnath series sciuth into 
Orissa to connect up Buxton’s survey of Cuttack. After Western had struggled with 
little effect for more than two years Everest decided that he had no aptitude for tlie 
work and disfiensed wil.h his serv ices. Bridgman died after a few months, and was 
followed by Boileau. After much delay the series was closed down in 1831). The 
results were not good enough for geodetic purpo.scs. 

A second party under Macdonald was formed to start the most westerly of the 
meridional series from Budhon near Saugor. Macdonald made good progress till his 
health broke down in 183,5, when he left the survey and died in Edinburgh two years 
later. The series was completed during 1838. 
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The Ranghir and Amua series, to the east of Budhon, were taken up in 
October 1833 by Waugh and Renny after a few months’ instruction. Waugh was 
repeatedly called away for work on the Great Arc, and in his absence the Ranghir 
series was left to his senior assistant till its completion in 1842. No further series 
could be taken up at this time ibr lack of officers. 

When Everest took over control of the Bombay triangulation, he found Short- 
redo s work by no means up to standard. Shortrede was slow to follow instructions, 
and was diverted to other work, and it was not until Jacob took over in 1833 that 
work on the Bombay Longitudinal Series was started on sound methods and 
brought to a satisfactor}^ close in 1842. 


Great Arc 

Everest had obtained sanction for two field parties to work on the Great Arc 
and meant to devote his whole energies to this work. His first task was a careful 
personal reconnaissance of the whole line, of wliicsh nothing was known except that 
it would pass near Agra, and would have to cross the great Jiunna -Ganfms 

In Heeendier 1832 he sent out a party under William Ros.sonrode,^ one of 
l^amtiton s old assistants, with instructions to run an ajiproximato series north¬ 
wards towivrds Agra, selecting suitable stations. Tins task had been allotted to 
Boiloau earlier in the year, but he had no idea of how such work should be done 
mid accomplished nothing of the slightest value. Olliver was now deputed to join 
Boileau at Agra and reconnoitre the country southwards from Delhi. 

By the end of the year Everest was at‘last ready to leave Calcutta himself 
He .sent his field oflico by boat up the Gauges and on to .Mussoorie, where he 
intended to establish his hoadfjuarters. Meanwhile, with Wilcox, he visited 
Macdonald tiear Saugor and Ros.senrode south of Gwalior. Travelling north along 
the intended line of the Groat Arc, he dropped Wilcox at Agra, picked up Boiloau 
and (Jlliver, and made a gonoral roconnaissanca right througfi to Muasoorio. 

He thus gamed a clear idea of the nature of the f.ask, luid time to make iiro- 
parations for the next working season. Wilcox was to collect stores, equipment 
and transport at Muttra, and to make up portable scaffolding and masts for the 
detailed reconnaissance, and Government was asked to sanction the erection of liiah 
masonry towers across the plain from Delhi to the Siwalik range. ^ 

In Novemtor 1833 he recomioitred the country between the Dun and Saharan- 
piir, and selected a stretch of ground r> to 10 miles west of Debra as suitable 
lor a base-line. He then marched straight through to meet Wilcox at Muttra and 
make final arrangements for the season’s work. Wilcox was to work southwards 
to hnk up with Rossenrode’s approximate series which had barely reached the 
neighbourhood of Gwalior, oven though work had continued into September 

Everest himself, with Boileau, Olliver, Rossenrode, and several of the youncrer 
men, laid out the triangles northwards from the neighbourhood of Fatohpur 
Sikri, west of Agra. On his west, or left, flank the selection of suitable stations 
on hilly ground presented little difficulty until he reached Delhi, where much time 
was spent searching for rays visible through the dense smoke-laden atmosphere 
view was found from an ancient building on the historic rid-e. 
Great difhciilty was found, however, along the centre and east flank in the searoh 
lor mutually visible stations and well-shaped triangles. Between Muttra and the 
hills .some 200 miles to the north 14 towers had to be constructed, and were only 
just ready for observation by the end of 183.5. ^ 

The problem to bo solved was by no means simple. The .Jumna valley was 
practically dead flat, except for a few low mounds that were seldom at convenient 
situations The plmn was densely covered with towns, villages, and clusters of 
trees, aiid it was difficult to got a clear line of sight of even five miles. There was 
no detailed map with any pretension to accuracy. 


Great Arc 


5 


heiJht in 1 ^ ® masts by which blue lights could be shown at a 

i i-l^ * '10 teet above the ground, whilst he was himself perched with his 

a thirty-foot scaffold. Ho planned to raanceuvro these by trial and 
Rh?c ? triangles of intorvisible rays, with sides of about 2r, miles 

Blue hghts wero the most brilliant for work at such distances, but only burnt 

fbLul. , Programmes worked out for the observer at the 

the idohte and the signaller with the lights were constantly interrupted by stormy 
or hazy wmther, and it was often difficult to decide whether failure to si a light 
wais due to faulty signalling or the intervention of an olistructiori. It oftcui hapwn- 
od that one or more of the sites first chosen had to lie shifted. 

As work proceeded he devised a more rapid and reliable procedure. This 

ray-tmce system proved of the utmost value, not only in the later stages of the 
Great Atc but also on other senes running across similar country. After some 
difficulty he found suitable stations along the broken crest of the Si wall k rano’e 

H 7 liase-line and t,he terminal station Banog' 

a 7,4..» feet peak near Mussoorie. He completed his task -completely exhausted 

111 time to take up (|iiartor8 in Mussoorie in May JS34. 

Season 1834-5 was devoted to the measurement of the base-line in the Him 
and ittS connection to the main triangles. ’ 

sovoral months, Kverest resumed the field in 
October I,s.>5 taking the precaution of having Waugh with him, and the two of them 
ob.serveri all the tnanglos southward to the neighbourhood of Gwalior that season 
and right through to Sironj during lS;i«.-7. 'Phe vertical angles across the .Inmna 
plain were left for Waugh to carry out during May and June 1837. 

His original iirogramme being now thrown out by trouble with the astronomical 
elides, Lyerest decided to re-observe the whole triarigulation between Sironj and 
1 idai, and remeasure the Hular base. He had always been doubtful of the accuracy 
ol the section tron. Ihdar to Pilkher carried out by Lambton’s assistants, and to it 
«iat it would also be well to rc-observe his own work of 1823-5, so that the section 
Bidai to Sironj slioiild bo ol the same high standard as that just completed. 
Abandoning the base-line and astronomical ob.servations of 1824 at T-ikirktw'rn 
would thus divide the Great Arc Into two .sections of triaiigiilatioii proved by the 

three bii^s, Bidar, Sironj, Hehra Dun.and corros|jonding with two astronomical arcs 

of amplitude, .Damargida-lvalianpur, and Kalianpnr-Kaiiana. Both .sections would 
be of uniform quality throughout, and he would he able to leave India with the 
knowledge that, so far as lie was eoncorned, the foundation of the survey of India 
had boon well mid truly laid. 

With full confidence in his judgement the Government of India gave their 
consent, though the remeasurement of the Bidar base-line wa.s referred home to 
the 1 irectors. rho re-observation of the triangles was carrioil out by VVaimh and 
Benny during 1838 and 183!*, and so pleased was Everest with the results that he 
actually proposed the revision of all Lambton’s work right down to Cape Comorin 
Government would not hear of this at the time, and the revision of these southern 
sections was not carried out till after 1866. 

Everest had plauiied for special astronomical observations to be made simul¬ 
taneously at Kahanpiir, near Sironj, and at KaUana, about 60 miles south of the 
Siwahks, which was to be the north end of his arc. In April 1837 he set nu the 
two astronomical circles that had been constructed by Troughton and Simms to his 
order but to hia horror he found that both instruments wore top-heavy and 
ncketty Boldly (leciding to remedy the trouble locally, he sent for the Mathe- 
maHcal lnstrument Maker from Calcutta, and Barrow arrived in time to start work 
at Kahana in October. New brass pillars were ordered from Fatehgarh, and iron 
base-plates and circles from Calcutta. Setting Barrow to work with artificers 
from his own field workshop and others borrowed from ordnance magazines, 
Everest hum^ to Sironj, but having a severe return of fever had to leave the 
remeasurement of the base-line to Waugh. 
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On his return to Kaliana he found that Barrow had made little progress on the 
circles and that the casting of the base-plates at Calcutta was not going well. 
His energy and drive soon got work going well, and he then took the circles up 
to Musaoorie where by the end of the rains their reconstruction was completed 
except for the division of the horizontal circles. Barrow then took them back to 
Kaliana and spent two months in their erection and final adjustment. Everest 
was delighted to find that all unsteadiness had now been remedied, but disgusted 
at Barrow’s refusal to divide the azimuth rings or carry out any further orders. He 
was therefore sent back to Calcutta, and there discharged. 

Mohsin Husain, whose technique had greatly improved, was now entrusted with 
the very difficult task of dividing the circles. He carried this out with the greatest 
success at Mussoorie, under the close supervision of Everest, and botli instruments 
were ready for service by October J8:i9. 

Waugh took one circle down to Kalianpur whilst Everest took the second to 
Kaliana. Commencing from 4th Decernlier they made simultaneous observations 
of zenith distance on 48 consecutive nights. A similar programme was carried out 
during season 1840-1, with Waugh at Damargida, and Everest at Kalianpur. 

The new basc^-hne at Bidar was measured by Waugh between October and Decem¬ 
ber 1841, and this completed all the field work ot Everest’s two sections of the 
Great Arc—from Bidar in the Nizam’s Tcrritoric^s, latitude 17° 55', to Banog in the 
Himalaya, latitude 30° 29'—a direct distance of about 870 miles. 


SlJBORl) 1NATK TkI ANGULATION 

As work on the Great Arc and the earlier subordinate senes drew to a close, 
Everest had some difficulty in holding Government to the original programme. 
Owing to the difficulty of working the triangles across the plains tlio whole survey was 
costing moTO than had been expected. High cost had forbidden the construction of 
substantial masonry towers except on the Groat Arc, and work elsewhere was 
carried on from low towers and mounds of sun-dried mud bricks, with the sides 
of triangles shortened to less than 15 miles. 

Everest urged the importance of maintaining a high standard of accuracy, 
pointing to the error in Ollivor’s longitudinal series that had been revealed by the 
closing on the Calcutta base, but the Directors doubted the importance of such 
errors for the puiq) 08 e of geography and map-making, and Government ordered 
that the spacing of future meridional series should, for reasons of economy, be 
spaced at two degrees apart instead of one. 

Everest said he would obey orders if they weix) insisted on, but pointed out 
that though such errors might be permissible in a topographical map they should 
never be accepted for controlling triangles. He claimed that he had been com¬ 
missioned to maintain the highest attainable standard of accuracy on the Great 
Trigonometrical Survey, and asked that reference should be made to the Directors. 
His arguments, were accepted and orders issued that the meridional series should 
continue at one degree interval as originally planned. 

When he left India at the end of 1843, the meridional series, Budhon, Ranghir, 
and Amua, had been completed, whilst Karara, Chendwar and Gora, were in progress. 


Revenue Surveys : North-Western Provinces 

When Hodgson started the revenue surveys of the upper provinces in 1822 , he 
insisted on a standard of professional work that was far higher than the revenue 
officials really needed, and an accurate survey of topographical features that was 
of no value for the assessment of revenue. The consequence was that the military 
officers in executive charge were reluctant to delegate any major control work to 
their assistants, or to make adequate use of local Indian labour. 
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•* intended that tlie professional survey should run in close touch 

apart. Progress was far too slow lor the needs of the administration, and the cost 
too ht^vy for revenues that depended on the survey for their expansion. 

th« r'« “Tr R administered from Fatehgarh under 

the Central Board of J^venue with the tbmmissioners of the Coded and Conquered 
Provinces and othei-s from Delhi under the Western Board. In 1831 both these 
Boards were superseded by the Sa<lr Board, Western Provinces, located at AUahabST 
entirely independent ol the fSadr Board at Calcutta uatiabad, 

Land revenue formed a very large proportion of Indian revenues, aiul it was 
widely recognw^d that much levenue. rightly due to Coveinment, was never 
collected lor lack ol leliable records. It had long lieen accepted that the only system 
fair to Government and to individual zannndars and cultivators was to base the .setr 
inents on accurate profession surveys, and without such surveys it was impossS to 

Bentinck. who had always taken a particular inteit^st in maps and surveys of 
a 1 descriptions, insisted that g,reater output must be got from the .survey partieTand 
their work adapted more closely to the needs of the settlements. Foronmst amorst 
his advisers were Merttins Bird and James Thomason, who had been muTtan 
tallied by the deliberate methods employed. A statement of the problems was 
mrculatecL-a spate ol technical reports flowed iri-and the surveyors. elnciZ 
Wilham Brovyn, showed every will to coojxwate. The new system adonted at ^ 
conference held at Allahabad in January 1833 introducod revolutionary changes 

In futimi the professional .surveyor was to hold charge of both the profesLnal 
control survey and the detailed khasrah, or field survey and record of hSms 
Village maps wm-e to bo plotted on scale of four inches to a mile, and mdSd to 
oiie-inch or tvvo-inch pargam inaps and again to 1-inch district maps. BoS^es 
were to be settled beforehand by the reyenue staff who were to be rospons SZ 
classihcation of soil and assessment of revenue. The surveyors gaiiild the siib 
stantial advantage of being aide to arrange for the control and detail surveys to 
follow each other closely under tlioir own supervision. ^ 

The number of survey parties was increased from five to seven and i,. i 
and capable oflicers had to be found. Several were drawn from the Artdl^r^ 
the best known lieiiig Henry Lawrence and James Abbott, but most of them S 
recalled to mihtaiy duty during the Afghan war. Of the earlier 8talwart.s who 
s ayed on the rno^^^^ Bodford~who held charge as Deputy Si rveyor 

General at Allahabad, m close touch with the Sadr Boaixl of Revem.r tm 'i® 
transfer to C'alcutta at the end of 1837-Wroughton, who succeeded him Is liLtv 
Surveyor General ,n 1844-and William Brown who finally reverted to md 
duty in 1844, and was killed on service the following year ' "imtary 

Under the new system the output for each survey rose to over a f housand 
square miles a year, but even this did not satisfy the revenue officers wl! Zz 
anxious to complete their firsf long-term aasessment as early as nossib’je tt 
the lead of Merttens Bird, a new procedure was introduSreS a, uunJ 

output rose to over 3,000 square miles for each party. This was^eEted ing 

down professional work to a minimum, and leaving the survey of all interior 
detail to the amrn.s, or Indian ineasurerH. . « inn nor 

This clmnge was introduced from 1837, and many of the settlement officers 
were shocked at the loss of accuracy that resulted. Bedford had from the sta^t 
been strongly opposed to any relaxation of technical precision, and deeply offon ed 
when the change was introduced against his advice. He welcomed iff™.. ^ ♦ 
Calcutta where he combined professional charge of the revenue surveTs of f, : 
Lower Irovinces with charge of the Sui-veyor General’s office at the Pr,fsideLv 
The surveys now left under the immediate control of the Board of Revenue 
advanced so rapidly under the new procedure that-under the cdl for fiimncia^ 
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retrenchment that followed the Afghan war—all work in the North-Western 
Provinces was closed down by the end of 1842. 

The speed-up of work by the methods introduced in 1833, and even more by 
the relaxation of close professional control from 1837, was no doubt expedient at 
the time, but resulted in little of long-term value, either for the provision of trust¬ 
worthy settlement records, or for the effective mapping of the country, for which 
they long remained the only available material. When the next thirty-year settle¬ 
ment was Liken up in 1871, survey was carried out entirely anew in the form of 
cadastral, or field-to-field, survey, on the scale of 16 inches to a mile,. 

Revenite Surveys, Lower Provinces 

The revenue surveys of Assam, Sylhet, the Sundarbans, and the salt agencies of 
Noakliali and Oliittagong, had been proceeding independently for many years Ixrfore 
1830 under the IocrI commissioners. Extensive surveys were not required as in 
the upper provinces, but onl}^ in such areas as wore noti covered by the permanent 
settlement of 1703. 

After 1830 the surveys hi Assam continued under civil surve\yors, but operations 
were cram]x^d from lack of funds, and wei^ brought to n close during I84L 2, after 
the survey of aims suitalile for tea cultivation. 

The greater part ol the cultivated areas of Sylhet had been surveyed between 
1822 and 1830 under Idiomas Fisher, and after his transfer to political duties work 
proceeded fitfuUy by amlns without professional control. In 1837 the regular 
survey of the newly ceded Jaintia territory was taken up by Henry Thnillier, and 
extended into Cacliar till work was brought to a close early in 1843. 

After completing the main survey of the Sundorbans, Alexander Hodges carried 
survey into the salt agencies on the hanks and islands of the Meghna which he 
completed by 1835. Changes were (constantly occurring in the limits of cultivation 
along the .Sundarbans border, by the reclamation of jungle by enterprising culti¬ 
vators, or by the swamping of cultivation by vigorous jungle growth, and the 
Commissioner could never manage without one or more civilian surveyors. 

There had also been changes in the Chittagong District, not only since the days 
of the permanent settlement, but even since Cheapens survey of 1814 to 1818, and 
in 1834 Henry Siddons, son of the famous actress, was af)pointed to make a more 
exact and tliorough survey of cultivated lands, which continued till 1842. Though 
his survey shewed village lands and boundaries on the four-inch scale, the Com¬ 
missioner insisted that the needs of the settlement officers would never bo Tnot until 
they were given reliable cadastral maps, field by field, on a very much larger scale. 
Financial restrictions made such a proposal altogether out of the question. 

Though the Bihar districts haci fallen under the permanent settlement, there 
were wide areas of waste land that were steadily Ix^ing reclaimed. Desultory 
surveys carried out in the Santal Parganas, Mongh 3 ni’, and Bhagalpur, were followed 
from 1835 by regular surveys that were extended into Purnea from 1840. At the 
end of that year two parties were transferred from the North-Western Provinces 
for survey in Patna and Gaya. 

The permanent settlement had not affected Orissa, which was Maratha territory 
until 1803. Several proposals had been made for revenue surveys, but an experi¬ 
mental survey of Kharda between 1818 and 1820 showed that areas of cultivation 
were too small and scattered to be worth the expenditure. By 1837 there had 
been so much extension of cultivation that a detailed survey of the whole province 
was called for, as well as of such parts of Midnapore as had not come under permanent 
settlement. Four new parties were raised for Midnapore, Balasore, Cuttack and 
Puri, and this increase of work led the Board of Revenue at Fort William to obtain 
the services of Bedford from Allahabad as Superintendent of Revenue Surveys. 

The standard of survey in the Lower Provinces was generally of a higher quality 
than that in the north-west. The surveyors were given full charge of both the 
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professional control and the detailed k/iasrah, with adequate staff of assistants, 
Indian surveyors, and amim. Heavy rains, close vegetation, and short duration 
of the working season, added to general unhoalthiness, kept the annual output much 
lower than that of the western provinces and the cost-rates immensely higher. 

Owing to the permanent settlement there was no local revenue staff as in the 
west, such as patwarin, kunungoa and mirdhas, and much moro responsibility fell 
on the professional surveyora, though special Deputy Collectors were appointed to 
settle boundaries in advance, and to apply legal pressure on zamindara and local 
headmen when necessary. Here also the urgent need for financial retrenchment 
led to the premature closing of most of these surveys before 184S, 


HkVUNUK iSuuVKYS, lioMBAY 

ihough there had been revenue surveys by Indian measurers at one time or 
another in Madras districts, there had never boon any regular scientific surveys 
and it was not until 18.57 that a survey of the lands of the wliole presidoiuiy was put 
in hand on a cadastral system. " 

In Bombay’, on the other hand, th«w<; had lieen the most minute and thorough 
survey of Bondiay and SaJsette cairied out betwt>on 1807 and 1827, and of Gujar&t 
betweeti 1812 and 1828. It was dLsappointing that the good work in Gujarat was 
so little appj’eciated by the civil revenue officers and land-holders, who preferred 
to base their revenue assessments on the ancient and no longer trustworthy records 
of the Akbar period, in much the same way as was followed in Madras. Burvoya 
of South Konkan though of considerable value for statistical purpo.ses were not 
Huitahio for dotailecl assensHKnits. 

In the Doccan there wero no records of any value except in Satara where the 
survey by .4dams and Challen remained tlus standard for all assessments for several 
genorations. In tlie Southern Maratlui country, and in I'oona, various district 
officials had endeavoured to effect surveys and settlements with Indian staff after 
the model of M unro’.s survey of the Oxled Districts of Madras, and in 1826 Robert 
Pringle had boon put on special duty for the purpo.se. He brought his surveys 
and assessments to a close in 18.11, but they were t)over adopted. The assessments 
were far too heavy and tlie surveys unreliable, and they were definitoly abandoned 
after a rigorous examination by Shortrede. 

From 1836 a regular survey was put in hand under George Wingate, of the 
Engineers, much on the lines of Munro’s survey. There was no attempt to lay 
down scientific control by triangulation or traverse, but the largo staff of Indian 
me^urers was well organized, and closely checked and supervised under British 
military officers, so tlmt the residting field and village measurements gave excellent 
data for the assessment of revenue, though tliey wore of no value for the compila¬ 
tion oven of district maps. Wingate worked in the closest co-oporation with the 
civil authorities, and was later appointed civil revenue commissioner. 


Geooraphioal Surveys 

During Everest’s long visit to England between 1825 and 1830 he persuaded 
the authorities at India House that the trigonometrical survey should take priority 
over all other surveys in India. He returned, therefore, armed with full authority 
to devote hia every attention, first to the completion of Lambton’s Great Arc and 
then to subsidiary triangulation on which future surveys should be based, and which 
would also tie up such old surveys as were fit for the quarter-inch Atlas. This was 
making steady progress in London under that great cartographer, John Walker 
Everest was further armed with an order that, except for mUitary or transfrontier 
su^eys, none should in future rely on traverse or astronomical control alone. To 
this rule he adhered with persistence. 
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The three Madras parties continued their programmes, completing Ganjam and 
Nellore—Madura, Trichinopoly and Salem—and carrying on the survey of Hyder¬ 
abad State, the Nizam’s Dominions. The first two were broken up in 1844, but 
the vast area of Hyderabad was not completely covered till 1864. These surveys 
all followed the regular system laid down by Mackenzie, and fully maintained 
the high standard set by the earlier Madras surveyors. 

An independent survey was started in the wild hilly tracts of western Ganjam 
during the military operations that broke out at the end of 1833. Thorold Hill and 
other Madras officers were engaged in these unhealthy tracts for the next eight 
years, and were frequently asked to assist in political matters. Thanks to his 
knowledge of the country gained on the survey, Macpherson was later ydaced on 
special duty for the suppression of the horrible practice of human sacrifices. 

In Bengal proper there w^'orc few surveys beyond those carried out for roads, 
rivers, embankments, and canals, by officers of the Public Works.^ The survey of 
the Lower Brahmaputra started by Wilcox was carried on byOrnmaniU'y till the 
end of 1834, when it was closed down thirty miles short of Dacca. Everest pointed 
out that the survey w^as of no real mapping value as the river was continually 
cha igi ig course, ami there was no i^a rly prospect of connection to the Great 
Trigonometrical Survey. 

On the north-east frontier Robert- Pemberton continued his explorations and 
Burveys towards Manipur and tlie Burma frontier, and in 1835 ho conducted a 
political mission into Bhutan which colle(*ted fresh knowledge of that mountainous 
country. There were various interesting journeys in dilforent parts of Burma by 
enterprising officers of all services, including t he doctors. 

In Bombay the most important sur\cy was that carried out between 1830 and 
1839 by Henry Giberne in the little-known country of north-east Gujarat, on the 
borders of Jodhpur and Udaipur. 

It w'as about 1830 tliat attention W7is first called to the possibilities of navigat¬ 
ing the Indus River, and earl}^ in 1831 Alexander Burnes made a pioneer journey 
up river to Lahore on a mission to Ranjit Singh, taking with him a royal gift of 
five English liorses. He then made a remarkable journey to Bukhara in 1832, 
accompanied by James Gerard wlio, though in a shocking state of health, kept up 
a continuous survey from Herat on the return journey. On Burnes’ mission to 
Afghanistan in 1837 he was accompanied by John Wood of the Indian Navy who 
made a detailed survey of the Indus up to Attock, and later surveyed the Oxus to 
its northern source in the Pamirs. 

Before Everest left England in 1830 the Directors asked him to take an interest 
in the geography beyond the north-west frontiers, and he liad a map compiled in 
his Calcutta office of the country from the Punjab to the Caspian Sea, to which 
considerable material was added from exploration by Bumes and the many 
military officers eni]Joyed on siirvc ys during the Afghan campaigns. A preliminary 
map was published in 1838 by the able Erenchman Jean-Baptiste Tassin, who had 
set up a printing press in Calcutta. Much of the Surveyor General’s printing work 
was handed out to private firms, and it was not until 1841 that a branch of the 
Government lithograpliic press was placed at his service. A departmental press 
was not established until 1852. 


Conclusion 

The survey epoch described in this volume is the most important in the history 
of the department, comparable to the early years of the century when Lambton 
was fighting to convince the masters of India of the necessity of his scientific survey, 
and when Mackenzie w^as insisting that good maps could only be produced by 
regular surveys on an orderly system, Everest’s fight, in which ho had the full 
support of the Directors in London, was to evolve a practical system of geodetic 
work of the highest accuracy, adapted to Indian conditions, that could be extended 
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over the whole length and bimdth of the peninsula. To effect this, and to ensure 
Its future conduct after his departure, he had to build up an establishment of officers 
and men soaked m the principles that he harl inculcated, with leaders of high talent 
and hrm character, who would carry on the good work, adapting it to any new 
problems and preserving the same high standards. 

During his first ten years Everest needed all his talents to overcome difficulties 
that had never been conceived of in England. Chief of these were the crossing 
of the Jumna-Canges plain with its thickly populated, trdfe-covered, smoke-obscured 
flats, and the last-niimito discovery of the unsteadiness of the two in.strument8 
with which his .-istrononiical arcs were to be observed. In each ease the remedy 
was oiily provided by his own imaginative genius which devised the plan of escape 
and Ins indomitable will that forced a solution against all obstacles. 

His undaunted force of character prevailed repeatedly against the impatience 
of a local (government that could hardly follow his longt,hv technical dissertations 
Government was all for speed and economy, Everest for the highest accuracy 
having to jiistify one change of programme after another. Though his forceful 
language was occasionally resented, his professional knowledge commanded respect 
at all times, tliough he sometimes only prevailed by an appeal to London 

The making of new surveys without the control of the Great Trigonometrical 
burvey wa.s anathema to him, but Lord Auckland was imiiatient for uri-to-date 
maps and resented the absence of his Surveyor General from the Presidency 
Jmdmg that lie could hardly call in the Sufierintondent of the Great Trigonometrical 
Survey flunng the most anxious stages of his most impoi-tant work, he appointed 
a iion-prolessional committee to conduct map-making policy at Calcutta. As 
might have bmn expected, this (amimittee iriiMle the most astoimdiiig proposals, 
such as coinpilalion of maps from worthless old surveys, without any regard to the 
regu ations for the (piarter-inch Atlas of India. The vigorous protests of E^•ere^t 
am his deputy Ledford were passed to London for orders, and the Directors replied 
without hesitation that responsibility for map-making rested with the Siiineyor 
tTOneral and none otlier. 

Perhaps the greatest struggle w^as that of his succession. He had been des¬ 
perately ill both in and 1837, and, just as in 1824 and 182.7. he wrote wildly 
about his tears, and the Directors concluded he was in danger of comiilete break¬ 
down. Without consulting him, or even the Government of India, lliey appointed 
ihomas Jervis as “Provisional Surveyor Generar’, to provide againsf possible 
eventuahtu^. Everest was horrified when he heard of this, for he had the poorest 
opinion of the surveys which Jervis had carried out in tiie Bombay prwidency and no 
use for the pretty maps t hat had won t he admiration of the Bombay Gm ernment and 
the authorities at home. He had the utmost contempt for f;he voluble address which 
Jervis delivered before the British Association in England. He lamdemned the 
maps officmlly, and unofficially tore the pretentious speech to shreds. He wrote no 
more of failing health, but insisted on his own personal control till the last details of 
the Groat Arc were completed. After Jervis had retired in 1841, the succession 
ol Andrew Waugh was assured. 

When, therefore, he came to hand over offioe, Everest left a team well trained in 
practical methods of high precision suited to the difficult conditions of tho country 
He had triumphed over the formidable flats of the Ganges valley, and closed the 
grand chain of triangles, firet conceived and started by Lambtoii, well and truly 
connected to its HimSlayaii terminal. He had obtaimal official acceptanoe of his 
system of triangulation and given it a substantial start. His crowning satisfaction 
was that he left a man after his own heart to continue the good work. 

He clos^ his field office at Dohra Dun in September I84.‘}, handed over cliargo 
to Waugh in Galciitta, and sailed for England on the J«th December. 


CHAPTER II 


GREAT TRIGONOMETRICAL SURVEY : POLICY & PROGRAMME 

Plan db Preparation, 1830-2 — Great Arc, 1833-4J—SubordirMts Meridional 
Series , 1833-43. 

f ENERAL Walker^ thus describeB Everest’^ work in his account of the final 
I T adjustniont of the Gi*eat Trigonometrical Survey published in 1870^. 

" The year 183()mark8 a Ivighly important epoch...in the liintory of this survey, for it was 
in that year that the sov^oral new instruments—great theodolites, astronomical circles, and 
the Colby base-line apjmratus... —began to be received from Englantl, where they had been 
constructed under the suporintetiderKje of Colonel Everest...with such care and skill that they 
art^ still scan^ely surpassed by the best modern instruments f in, 105 ]. 

With the new instrumental equipment new sysf/oms of t)l>servation and new methods of 
reduction were introduced. ... The work which was executed before the year 1830, though it 
ia still of very great value for geographical and topogra])hi(^al ])ury>osos, ... has ceased to bo of 
value for geodetic requirements, and lias .shared the fate of all similar oj)erations which were 
executed contem})orauoously in other parts of tlie world. ... 

The operations prior to the year 1830 may be briefly described as the construction of a 
net-work of triangulation over southern India...grounded on and verified by chain-measured 
base-lines [ ii, 258 ; in, 232 ]. Through the middle of the net-work a chain of principal 
triangles was carried in a meridional direction, the angle.s and bjise-lines of whicli were measured 
with gi*eator care than was bestowed on the surrounding net-work, ... to obtain a determination 
of the figure of the eartii...for the calculations of the latitude.s liud longitudes. ... 

("oloriel Evw 0 at...introdu(;ed instead the—so-called—gridiron system®, which consists of 
series or (diains of triangles following certain (»bligatory meridians, and tied together at their 
extremitu^s by others...generally fallowing parallels of latitude. ... The meridional chains 
were intended to be placed at intervals of abouff 1 ’^ apart, while the longitudinal chains were 
to be carried along the parallels of Calcutta. Boml)ay, and Madras, which are about apart. 

On 8th October 1830 Everest resumed his appointment as Superintendent of the 
Great Trigonometrical Survey, after nearly five years absence. The remnants of the 
old establishment were employed under Ollivor on the longitudinal series connecting 
Calcutta to the Great Arc, and Everest’s immediate task was the measurement of a 
base-line of verification. After the necessary reconnaissance, and the collection of 
suitable assistants, the elaborate measurements were completed in January 1832, 
and Olliver’s work brought to a close six months later [ 3 , 48-50 ]. 

There was a git>at deal of other work to be done. Plans had to be worked out 
for completing the Great Arc, and for subordinate triangles [ 15-^23 ]. Officers and 
assistants had to be collected and trained for field work. An office staff was 
necessary for the heavy computations. A workshop had to be established for 
maintaining the delicate instruments in repair. The new instruments from England 
had to be assembled and adjusted, and old ones renovated. Establishments and 
salaries had to be approved by Government. 

Whilst the primary task was the extention of the Groat Arc to the hills, the 
Directors had ordered that triangles should be run northwards from Olliver’s longi¬ 
tudinal chain so as to fix points that “would enable us to complete the geography 
of the Bengal provinces in a satisfactory manner’* [iii, 186 ]. To effect this Everest 
proposed to run ten chains of triangles at about one degree interval, picking up 
important towns as the Directors had suggested^ [ pis. ii, 24] : 

» M ih‘n. J. T. W^alkor ( 1S2« ), Bo. E»\grH. ; fkh. ; su. 1878-84 ; hts. 1801 83. ^G2\S., 11 ( 2- 3 ). 

»auggPHtefl by Hlaoker in 1824 f in, 241 J; cf Topo GH. 1804 .5 ( J« ); 1881-2 ( 2 5 ). *Cl) to B. 20 .5 30; 
20 7.31. 
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I might montion Lucknow ; Mr. Olliver’s meridian of Khurara [68 -70] would, when pro¬ 
duced, nearly pass thro’ this place, and a small branch might be thrown off so as to include 
Cawnpore, a point on which the map of tlie Lower Dooab mainly depends [ in, 24]. Supposing 
any objof^tion to exist to prosecuting operations of this nature in the kingdom of Oude^ the 
prolongation of the meridian of Umooah would fall upon the latter place nearly [ 67 8 J, 
Allahabad, another imjjortant point, would be reached by the meridian of Goorwaneo; 
Furrukhabad and Bareilly...by the meridian of Karighir. Witli regard to more western points, 
they must follow the prohjiigation of t he graial meridional an; from Sironj. 

To the emitward, Mr. Ollivor’s series offers...Parusnath, which prolonged in a southern 
direction would coime<;t Cuttack, and rendijr available the map of part of that province by the 
late Lieutenant Buxton [ m, 18 o j, wliich is ainong.st the few maps in this ofHce founded on 
priiHuples nnalagous to th<jso of tlie Great Trigonometrical Survey. 

Jhis latter might, perhaps, be tlie mosl. eligible to commence with, arul 1...submit...the 
expediency of immediately appointing an oHicrer to connect the survey of Lieutenant Buxton’s 
with Mr. Olliver's branch series f /)() (>i J-. 


Accepting his plan in principle, Government asked Everest to put up detailed 
proposals lor a suitable establishment and a!i estimate of the cost and time required'*. 
Everest replied with a lengthy discussion on the areas to be covered—the officers 
and men to be n^cruited—the cliains of triangles to bo observed—the cost of survey 
in relation to the economic value of the land —and the possibility of crossing low- 
lying flat lands by means of towers and scaffolds. He explained the advantages of 
arranging the principal triangles in definite meridional and longitudinal chains 
and leaving the intervals to other surveyors. 

He estimated that with two parties on the Great Arc and six on the lessor series 
the Bengal area would, if all went well, be completed in five years. A single series 
would advance from 120 to 200 miles a year, nnpiiring one pair of towers every 17 
or 18 miles in flat country, or about 20 towers for each series [ 4 , 81 J. If each 
tower cost not more than l,50(» rupees, the cost of the whole programme miuht 
amount to Bs. 8,40,000, or £ 77 , 000 , ® 


a sum w(ii<4], siilHi'ioutly (toiisidoralilH in ibsolt, would bo oxpondod in a fiurf)oso wliich 

tiho wisoHl- o( moil hiivo always i.roiiounood t.o bo i.racl.ieally usofiil and nationally honorable 
... 'rrianenlation alorio...would afford only a skeleton of well ostabliahod points over the 
surface ol (lio country, ... but with additional means...tlio hoad of the party will bo able to 
o.stablisfi...secondary points within t.he areas of his [irincipal trianglos, by moans of which 
the topoi'raphical details may' be filled up with a piano table, in the way adverted to in Captain 
Horhort’s able pamphlet. [ m. , 58 n.y ]. This...would bo attended with an acouracy quite etiual 
to w'hat «*ouId be callerl tor, ... and ...00 tlie most economical principles [ 19 , 2 t>r -2 J 

He asked particularly whether this detail survey should be included* It would 
cost a further Bs. 1 , 60 , 000 , bringing “the actual cost of a survey of the Pre.sidencv 
of Bengal” to Bs. 10,00,000, (eji lahhu. ^ 

.Ho proposed, alter measuring the base-line at Calcutta, 
to proceed to Agra with a sumcient e.stablislimeiit...to form two parties. ... I should send a party 
to .Soroiij,..wliere I left off, to carry up approximately a series to Agra, in order that on ray 
arrival there I may know where the Great Meridian will fall ; and this having boon ascertoined 
it is my intention to [irocoed northerly witli one party to the mountains, and to detach the 
other .southerly uuder some (‘ompetoiit person to fix the approximate sorio.s. 

A base of verification will have to be moasnred...porhaps at Meerut or even nearer the 
mountains. It will also be necessary twice to take sets of observation for zenith distance, in 
order to determine the amplitude of the two sections between Seronj and tlie extreme north 
point I 5 - 6 , i)b-ioi ], ...so that...in three years from the...measurement of the Calcutta base 
...the Groat Meridional Series might be fully completed, and ...6 years hence, ... provided that 
no obstacles are encountered in crossing the Dooab, ... the East India Company might fairly 
look to the coin[)letion of the Great Trigoriomotricid Survey f 18 ]. ' ^ 

Making propo.sals for recruiting officers and educated assistants, with lascars and 
khalfims, he lamented the policy that had led to the discharge of a large number 
of experienced followers during hi.s absence [ iii , 398 ]*. 


*11(1 tibjectinn wan iii;ulc to surtev thron|j:li OikIIg 265 ( 118) lO-l -31 • 

12 10 31. Vbmc. 5 8- 31 ( 1!)S ) ; DDii. 263 ( 294 7 ). M)J)n. 265 { 261 91 ), 12 10 31. ’ 
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Government granted authority to raise two parties for work on the Great Arc, 
and to employ Boileau [ m, 426 ] to reconnoitre the line from Sironj to Agra [ 23 ]. 
They wert! rather alarmed by tho expense and delay of building towers, but after 
Evercist had rejected their alternative of a longitudinal series oast and west through 
Agra, they agreed to their construction: 

In any case, the meridian of Parasnath must be extended aontli to Cuttack, and...no 
time slioiilci bo lost in...the ootnrnencoment of that work. 

Tho (loviirnor General does not approve of your filan of filling uj) tho areas of triangles 
with topographical details [ 13 , 2(11 ], being of opinion that a slceleton map with well established 
points is all that Government should require at the hands of the Surveyor GoneraP. 

Nothing came of Everest’s recpiest for deputies to assist in the control of the 
three survey branches—Geodotical—Geographical—Topographical [ 301, 327-8 |. 

The ( Jeodp:tioat. will comprise all extended triangulation, whotlier...for the measurement 
of arcs of the meridian or parallels of latitude, or gO()graf)hieal ))ur{)oses. Coiise(juently the 
following duties fall parf.iciilarly under that division. ... 

1 st. The mtvisuremenf of l>ase-lines — 2n<l. The o})servati <hi of Ik >rizontal and vertical 
angles - .'Ird. The determination of azimutlis - 4th. The det*er‘mitiation of amplitudes — 
5th. The determination of transits 6 th. 'Phe examination of instruments, tho comparison 
of standards, and other scientific experiiiuHits 7tb. riie construction of skeleton plans of 
triangles on a scale,of 8 Britisli miles to 1 incli — 8 th. 'Plio scientifit* (;orn[)Utations made upon 
the data derived from tho field operations. 

The Geographical will comprise all surveys...in parts of tlie country little known, wliich 
may not Vie under tlie immediate orders of the (Quarter Master General ; all operations for 
detail...witliin the areas of princifial triangles ; ... all surv(?ys of rivers and lines (^f coast not 
immediately uruler tho Marine Departmont; and the construet<ion, (‘ompilation, and copying 
of Geographical maj>s. 

Tho ToPOCUiAPiiiCAL will consist of all works <‘arriod on with a plane table, or small tlieodolito 
and chain, raa<ie with a view to delineate tho more mimit-e feataires of country, such as fiositions 
and sizes of villages, of lakes, natural or artificial, of tlie areas of cultivated lands, tlie boundaries 
of villages, zillaVis, etc. Statistical details also fall witliin this division. ... 

Maps constructed in tlie Geographic^d Deparf-ment will, unless directed to tho contrary, 
be on a scale of 4 miles to an iiudi ; that Ijoing the scale seleid^ed Viy the Court of Directors. ... 

'Phe GeograpViical Department will receive, whenever practic’able, it»s data from Mie Geo- 
detical. TViey will consist of the dLstaneos from eacVi othtM- on the earth’s surface between 
tho difforent places in the skeleton plan ; the heights of principal stat ions above the level of 
tho sea ; tho latitude and longitude of places ; tho azimuths, oliserved or deduced, at the 
principal stations, and any other particulars which the Geodotical De[)arlHnent can furnish. 

The TopograpViical will draw its data wVienover practicable from tlie Geographical ; l)ut 
if no Geographical Survey has been before carried on in the tract...reference must Vw liad to 
the Gf^idotical. TopograpViical maps sliould Vie on a scale of 2 inches to a mile. 

It will appear...that tho Geodotical Department is...the biisis of every otlier process of 
survey, and that its object is to erect so many fixed points, beyond which errors cannot 
accumulate — that the OtKigrapViical is...to ^lelineato correctly tho gonoral features of a 
country — that tho object of tVie Topographical is to dt^scribo tlioso featurc^s particularly*. 

As the outcome of these discussions six parties were raised and employed on the 
Great Arc and on the meridional series of South Parasnath, Budhon, Ranghir and 
Amua, which were all completed before Everest left India [ 58-68 ]. Three others, 
Karara, Gora, and Chendwar, with the longitudinal connecting series, were started 
during Everest’s last three years [ pis. ii, 23 J. 

In April 1831, Shortrede and his triangulation in the Bombay Presidency [ 72-5 ] 
were placed under the Surveyor General’s controP, and he decided, after close 
enquiry into methods and results, that the work was not fit for incorporation with 
the Great Trigonometrical Survey. After much acrimonious correspondence, 
Shortrede was relieved by William J^acob who started afresh and, adhering strictly 
to Everest’s rigid instructions, re-observed and extended the series of 1822-3 
f m, 234 -6 ] as the Bombay Longitudinal Series. 

» DDn. 282 ( 32-7 ), 27-2 32. ^DDn. 283 ( 54-61 ), 27 -3 32. ^S(J. to Mil. Dopt. 10-1-31 ; hmc. 

2-4-31 ; CD to B(l 1 3 31 ; and Cl) Ui B. 26 5 30. 
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In December I8:»2, having eHtabli.shed a <<)in|)uting office iiiidor Do Pcfining, 
and a workshop under Barrow. Bveiti-st sent his field office up comitry t.o Mus.soorie, 
and himself went to Agra, via, Saiigor and (Iwalior, to meet his reconnaissance 
parties and see the ground for himself. 

It was not until tlio Olid of 18l!2 tiiat 1 was in a condition to loa\o Cali utta for,,.icsiimint: 
the operat/ioriB of tlio (Jroftt An* Soritss. ... 

Though I had no ]>or.sons...at this perio<{ whom i ilooioed stri<*fly .s|H«iking othoiont., vot 
ther(3 wore some fow mernlM^ra remaining of the ol I estahli.dimoiit, wlio liail a highiv UMofnl 
practical acijuaintanoe with...lrig<.nomoirical uperations, and as I )i id to train an entirotv 
new set of young men, I did-ermined t.o .send ihem info the f’uAM undi^r the guidance of Mr 
Rossenrode, one of the most skilfuJ of my former sul)or<iinat,es. wliorn T tn earry oii 

an af)proxim/it.e si^ie.s aiong t.lie meridian of the Great Are, wh('r(‘by* (he? sites ,,f jtrineipal 
stations might he selec'ted luddrelumd, as far at least as the (^iiamhal lii\ er { 2 } J. 

I also took measures to }ia\-e tlio tract of country to ( he nortli oC the Cliarnbal explored by 
Mr. ()Uiver...;uid by ('apt:un Ihiiloau, ... sc thut 1 might obtain a. general idea tif tiie dirfV'tion 
of the meridian, and the points at wliieli it would lie most. <‘o)iveiuiM»t to tix t lie northern limit 
of the section, and to measure a Imse of veri(i<*al ioid. 

He spent the rains of is:!:{ in Mus.soorio and, after finding suitable ground near 
Dehra Dun for a base-line ( 50 i j, spent the working season 18 :!:! 4 laying out 
stations for the Great Arc northwards acro.ss the Jumna (Janges [ 2 (> ^8 ]. 

By the lieduuiru; of May f ls:tl | tlm slalions t..i (.(lo lortli of MicChuiiilial, 11 , uutiilmr, 
wore all selcc(,od. and tliis UUiurioiis work bnajclit (o a -sil.isfiiflory (onclusiun li\ apiiroxirnaUilv 
connecting the [iroiosod site of t he liasc of soritication in the Dnn wit h that, mcasuriMl hj- ,nc 
,..in the plains of Seronj in 1824. ... 

It was unquestionably the mo.st harassing duty I ever had to perform, and I had to bt^ar 
nearly tlie whole burdcni of the arduous task myself, for there was at t-hat time no [)erMOTi at 
my disposal to whom T could depute any portion of the work, oxefq)t under my own imm^linte 
8Ui>ervi.sion and control. Day and night at all hours from the 13th Doeemher, when my 
observations comiueiKed at Dimdima, till 4th May, when t.hev terminated at Amsot, 1 was 
perjjetually in a state of excitement arid fmxdety ( -j, ^7 8 ], 

It now remained to give instructions and drawings to the exe aUive oflicers of fmilding 
department,, t-rj enalile them to f>roeeod udth the construction of the trowers^. 

The fourteen towers of the Great Are cost just urjcJer Hs. 30,000 and, writes 
Burrard in 1935 , tfieir building was a bold (M>nccf>tinn. 

and cost a lot of money. Dut the moniyv has been proved to hav e been well spent, for wo 
could not have done witliout those magnificent towers. I observed at tiic N'ojli towor near 
Kurki 60 years after it had been built. Nojli tower...has xiroved invaluable for observing 
the Himalaya snows, Nanda Devi, BadriijLat>li, etc., but it was not erected for this purpose, 
but for triaiigulatiiig the plains. I may be exaggerating, but his towers always seem to me to 
be an amazing monument to Everest’s enterprize and eoneeptifin^ [ pi. 5 J. 

The Dehra Dun base-line was measured during field season 1834-*5 [ 51-3 ], and 
observations on the Great Arc between Dohra and Sironj were completed during 
seasons 1835-6 and 1836-7. Whilst the southern section still remained, Everest 
expressed apprehension about its successful closing ; 

It is impossible to Siiy...liow an extended series...of this kind will evontuallv turn out. It 
may so happen that diverse parts even of the horizontal trianguJation may have to he revised. 
... The general distance of separation between two bases has seldom much exce< 3 ded 200 miles, 
but between those of Hironj and Dehra there is a lino of 433 miles. 

It is my intention to proceed early in October to Seronj, taking...Lieutenants Waugh and 
Jones to form two part.ies, each with one of the S-feet theodolites and, starting frern irn^ old 
points of Kalianpur and Bhairasa [ lu, pi. 17 ; iv, pi. 4 ], to triangulate northwards to the 
Chamhul. ... When the horizontal angles are all tiiiished a precise ideu. ma\' be? formcfl of the 
value of the immediate work. If on ckjsing in there siiould apptiiir to be 110 error more than 
usual, ... an inttjrmfKliate base will (‘ertainly not liave to be measured 

The horizontal angles, which are by far the most importanf. and dffIi('ato |)apt, ... bchng 
satisfactorily concluded, I purpose to proceed without loss of time? to rectify ,.the deterrn- 
ination of height by means of vertical angles simultaneously observed [ ;i ]*. 

Meridional Arc ( xii). »ib. ( xxiii). • photo Nojhli Tower, Biirrard & .Havdon ( 33 ); Saadcs 11 
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ilia apprehonsiotis wtao justified ; 

It wa 8 with som« conc«ni...that I found...that the computed value brouglit down to Sironj 
from the Dohra Dun base exceeded that ineasured by the old chain by lumrly 3J feet, a quantity 
which* though small in respect to the length of the base, ... is yet largo...in matters connected 
with the figure of the earth. 

It did not/ follow, however, that this error had boon generated in the trhxngidation ; it might 
have l)eon ('caused by the irregularity of the chain...which I have always looked on as a very 
treafdierous irnphnnont [ill, 250 1 ], ... If the old implement used in measuring the Sironj 
base in 1824 were really faulty, it was in vain to use that measurement...to determine 
the ac(‘uracy ol work jierformed with instruments whic^h it could not compete with 
f 5 ’ ^7 ]• ••• only method of 8 <?tting this point at rest. 1 resolved on remeasuring the 

Sironj base...with the same compensation bars whicli boon had used in the year 1834-5 
in the Dohra Du id. 

In reporting this discrepancy to Government he pointed out that 
this disagreement is hardly a matter of surprise, an<l will, there is little doubt, disappear in 
part or entirely w hen tested by the more improved apparatus^. Until two bases are finally 
coniuxd/od wdth Ofich other by an interme<liato series of triangles, no person can pronoimce... 
witli safety as to tlie coincidence of tlie computed and measured hues. ... 

As far as the triangulation bad been carried to the south of Debrji Dun base, it had been 
effoctiMl in a style far, very far, superior to anything I bad ever witnessed or read of, .and I 
knew that the remainder of the work would be executed quite in keeping wdth, if not surpassing, 
it. Lastly I knew tliat, come what might., t here was no error in the Debra Dun base, for there 
no latent source was to bo dreaded®. 

The remeasurement wiis approved, and at the end of the rains Waugh took the 
apparatus down to Sironj in time for the base to be measured by the end of January 
1838 [ 41 , 3 J -4 ]. The discrepancy disappeared, and Everest reported on 5 th May 
that he had brouglit “tlie torrestial work... bet ween Seronj and the Himalayan 
mountains to a conclusion'''*. 

There still remained the observation of zenith distances which, after the recon¬ 
struction of the defective circles, was effected during 1839-40 and 1840-1 as 
described (dsewhere [ 5 - 6 , 96 -ioT ]. In the meantime Everest obtained sanction 
for the re-observation of the triangles between Sironj and Bidar ; 

The triangulutiori wh 8 exocutod wntb very inferior inatruments, ... for tlio portion between 
Bodcr and Pilkher was performed with an LS-incli instrument...of no groat accuracy^, whilst 
in the remaining j)orti()n between Pilkher and Seronj the old large theodolite...was empk^yed 
[ m, 230 ]. ... Tlie...observations...exhibit disci^rdancios inter se wsoidom loss than 20 ^, and 
in one case to so larg<> an amount as 36'*"'5. ... The errors in the triangles...frequently amount 
V »md S*', and in one case there is an error...exceeding 1 U. ... 

Tliere is a discrepancy betwiMi^in the base measured at Beder and that brought down from 
computation in terms of the Takal Khera base of upwards of SJ foot, whilst the comparison 
between the bast« of Takal Khera and Seronj...shows little more than 3 inches. There is an 
uncertainty about the azimutlis in the whole extent between Beder and Seronj. ... 

The time seemed now propitious to rectify these matters, and as this was the favourable 
season for crossing the Mahadeo mountains without danger, I determined on detaching Captain 
Waugh to the southward, that ho might be in readiness to take advantage of the opening of 
the season of 1838 -9...to begin the revision of the angles in the neigh))ourhood of Beder with 
Troughton’s large tlioodolitc, and procecxl northwards, wiiil.sfc I with my large theodolite 
proceeded southward till we mot eacli other [ 41 2 ]. 

It was, however, by no means certain that the whole discrepancy between the two bases... 
wt46 attributable to the triangulation, for what had been detected in the case of the Seronj 
base miglit...have happtmed in that of Beder, so that the question could never be satisfactorily 
set at rest until that liase wiis also remeasured®. 

I he sites of tlie old stations will not require to he changed, wlierefore the work.,.may be 
expected to proceed with great rapidity, more especially now that by the introduction of 
lamps and heliotropes the hoaltliy se^ison between October and June has been substituted 
for the baneful period between June and.Jiinuary [ m, ]. ... If Lieutenant Waugh 

can...begin his triangulation at Beder in October next, he will certainly extend it up to Ellichpur 
... by the end of February...and tlieroby set that part of the doubt entirely at rest. ... 

* Jle|K»rt, 3-8-39 ( 75-80 ). * DDn. 342 ( 14-8 ), 18-5- 37. » ib. ( 55-7 ), 28-12-37. * ib. ( 148) 
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Subordinate Meridional Series 

As tho ojieralions of the Great Arc drew to a close, Everest asked for orders 
regarding the subordinate meridional semes, of whicli four only had so far been 
taken up, Budhon, Ranghir, Amua, and Karara. He asked that the parties freed 
from the Great Arc should take up the two next series to the east, and that work 
sliould be started on a longitudinal series along the foothills to the north, on which 
the several meridional series should close. 

He called attention to the large closing errors of the Calcutta i..ongitudinal 
Series | iir, 2()^: iv, 58 j, and recommended that each of the meridional series 
ouglit either to be torTniruitod by a baso-line of its own, or to bo coiirioetod at tho northern 
limit with n eliain of triangles omanating from tiie Oroat Arc 8eri<\s, and running eastward. ... 

'riiO latter is by far the more simple, exfierlitions, and useful process of the two. ... A 
series of triangles...runniruj: through mountain lands, ... besides forming a oonnoction of all 
the lieads of tlie series...and therel)\' binding the whole into one uniform map, itself furnishes 
highly valuable geographical data*. 

This request was passed to the Directors, who gave no definite orders beyond 
pressing for speedy completion of tho triangulation ‘‘in order that the geography 
of tlie territories lietween tho meridional arc and Calcutta, north of the longitudinal 
series, may be laid down and eom])leted”. I'hey did not think that sueli errors as 
had been found in the Calcutta Longitudinal Series would affect “a geographical 
map on a scale of 4 miles to an inch 

This led to a long correspondence between the Government of India and the 
Surveyor General, in which Everest was blamed for having dropf)ed so far behind 
his optimistic estimates of 1831 [ 13 ], whilst he retork^l with long accounts of 
delays, already reported, which had been quite beyond his control. 

(hivornment ({uestioned the need for such high precision for these ‘minor series\ 
and asked whether, in preference to infringing the boundaries of Nepal, “the object... 
would not be more effectually answered by running a longitudinal series from Agra 
or Delhi to the extreme eastern frontier, ... and connecting it with a meridian 
carried north from Calcutta*’^. Everest protested against the term ‘ minor series 
which latter appellation is given to series of secondary triangles...in which on account of their 
gmallnees the spherical excess is not computed. The series in question are called in the de¬ 
partment ‘subordinate meridional series*, but they are, nevertheless, geodetioal operations 
under which general head are alike included all triangles treated as spherical^. 

He emphatically rejected the ideR of a long series running east from Agra 
“through a dt>ad flat almost the whole way“, in which the sides would have to be 
restricted to 8 or . 10 miles, and which would in no way serve the purpose of a series 
along the foothills to the north [ 20 |. Government surrendered at last and autho¬ 
rized a longitudinal serie.s from the head of the Groat Arc to connect up tho Budhon, 
Ranghir, and Amua series, but without infringing Nepal territory^ I 7^ ]• 

On two points in this cori*e 8 pondence Everest expressed himself very strongly— 
the suggestion that the standard of accuracy for the meridional series might well 
be lowered—and a desire that he should employ tho parties from the Great Arc on 
filling up the intervals between the meridional series with minor triangulation. At 
the same time he challenged the authority recently given to the Survey Committee in 
Calcutta to turn out maps without regard to trigonometrioal control [ iv, ii, 300-1 ], 
and thus restated the general principles of the Groat Trigonometrical Survey; 

A cornplotc and accurate tojjographical survey of the whole of India... is perhaps of itself 
the most herculean undertaking on which any Government ever embarked.' ... 

[ Tlie first essential is ] a series of principal triangles originating from, and terminated by, 
a well determined line. Minor triangles depending on the sides, and covering the areas, of 
the principal triangles, thereby fixing limits to inaccuracy at distances of two to tliree miles 
asunder, and topographical details depending on...the triangles, carried on either with the 
planetable, or with the theodolite and chain. ... All else is but patchwork...which will never 
satisfy expectation or promote the national respectability. ... 
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T**i'“*' “ operations ouglit to be itself es free from error as 

^tnunental means and human c<iro can make it. There is no putting li.nits to error within 
this b^use there is no knowmg whore it lies, or how it has been generated. ... As one of the 
^eatest ovil 8 ...is tl^ liability to miike mistakes, from whicli no human lining (-an ho™, to be 

exempt, the most offlcioiit moans should bo provided for the supervision f t., o.S I 

The b^is of all accurate topography is tlie figure and .limensions of the earth ; without 
an accurate knowledge ,.f those, distances measured on the earth’s surface in foot and miles 
are not susceptible of reduction to latitude and longitude. ... It is. I know, the f.vshion to sav 
that the figure and dimensions of the earth form only a metaphysical quest,ion for ,,hilosop|.ers ! 
o d™ort themselves with, but that is a mistake, originating pure ignorance f in, .i n ii. 

unconvinced, and pressed for geographical results without 
waiting for the satisfactory closing that Everest had recommended They saw 
no need to worry because the longitudinal serias closed with an error of about 
13 inchas jier mile [ 50 ]-because tlie latitudes, longitudes, and azirnutlis have been com¬ 
puted only by two parties and not by four-and lastly because the computations have hZ 
made by one person oiily...instoad ol being indoiieudontly worked by two coinputors 

Ihe Governor General in Council is quito satisfied will, the degree of a<-curacv'o'btained 
under tliese disadvanlages and omissions, and would on no account desire that the results 
of the expensive 01 ,orations on which you are employed slieiikl be w.tl.heM from ,,h„ world 
until tho opport,unity shall be found of applying these extreme tests. 

The utmost...!,hat can he attained by human skill aiul care is’onlv an approximation <0 
perfect accuracy, and tfiore is a degree beyond which the exi.en.se...far excoed 8 ...the value of 

.P''“"’‘Pal may...be applied witi, litneas to gixigrapl.ical sm-vei-s. which it, canmU 

> necessary to carry lioyond that degree of accuracy which is susceptihlo of expression on 

maps (»f the largrtst scalo onlinarily constriiet. 0 (l. ... ^ i m on 

Upcm the completion of each senes of triangulation it is important to make r.uhl.c its 

^.ilts by piihltslung. w.th a plan, a list of the, jilacos whoso latitudes and longitudes have 
been aseortamed". nuve 

Everest replied that he was brought up to obey ordens, and would do so if 
desired, even to the extent of the longitudinal series from Agra but, when 
the Bor.es of tfie (Jroiit, Arc Buelhon. Ranghir, Amua, Karnra. etc.,'are, all completed there 
will be no necessity for a longitudinal series of the nature propose,<1. ... The positions of ah 
placeis lyuig mtermediato to any two of them coulel be. without any appreheMsioi. e.f error 
nxod by seiumdary triangles. ... 

For geographical purp.isos it is not tho amount of individual error winch need ho dreaded 
but tho accumulation of orrons. which may. without proper care, cause a serious discrepary 
Ihero 18 no plan so geml as that already in progress of carrying up meridional .S ."f 
principal triangles, and filling up tho spiuxi.^ botwoim thorn witli socondary trianizlos 

The geo^phy of India and the best means of coinfileting the Honourable Company’s 

lacker m “4 [ hx, i 8 *,, 240 -t ], and there is a very able minute by Lord Win Bentinok 
subsequeint tei these f 195-6 ]. which seems to bring the discussion to a satisfactory 
Hm Lordship s opmions .seem to mo quito ummswerable. and as tho system now in emera^on 

u, precisely maceeordance therewith-with the practice of Colonel Lainhtoii -and thae™^ 

wwhes of the Honourable Court of Directors -I really do not 8oe...how I can.-dovise anv 
scheme foimded on different principles [ 262 ], ... -uoyiso any 

I have no intention of remaming in India . to superintend the working of any new plan* 
Referen^ was made to the Directors who replied that on the close of the GreTtlrc 
the e8tabli8hmont...8hould be divide.! into separate partitw. and employed...on meridians to 
the ^t of those alr^y completed, or in prograss, ... according to tho plan already proposed 
We do not consider it nece8sary...that any systematic plan should be adopted for^tr^ngu 
latmg the countiy ^twoen [ 13-4 I- Topographical surveys liave already been carrio^Sr 
a large portion of the tracts through whicli these meridians pass. ... 

Should further data lie required to connect the topographical survey.s, or...to fill up spaces 
between these meridians, .. the work may be correctly and expeditiously performed by 

by Captain Gerard from Agra to Bhopal 
[ iih 89. 202 ], ... the surveyor bemg directed to make a station of a rnerkhonal series The 
starting pomt, as well as another station of the next series the termination, of such series*. 
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Everest very much doubted the mapping value of the old surveys, even when 
connected up by the new triangulation, though 

much of the work exeeiitod by...the Revenue Surveys will...bo susceptible of...combination, and 
it is certainly to be desired that work of that quality should be made available [ 233 ]. There 
may, perhaps, on the other hand, be materials which will not serve the purposes of the atlas 
sheets unless more or less violence be resorted to, to fit them into each other in their proper 
places. ... All materials which are not radically bad may be turned into account [ 220, ^ 20 ]. 

He asked for clear orders ; 

1st, Whethc^r it is the intention of His Lord.ship that meridional series further east than 
the Karara station...shall bo prosecuted. 

2nd. Whether...those serio-s .shall be continued with the same regard to accuracy which 
has hitherto been obsorv^ed, or whether an inferior degree of accuracy will suffice. 

3rd. T have been brought up in the .school of accuracy, ... but should it be the opinion 
of my superiors that those principles ought to bo more or le^ss departed from, 1 am quite pre¬ 
pared to do my best.. ... 

4th. I judge...that it will acconl with the views of His Lordship in Council to employ 
12 -inch theodolites in priruhpal triangles, to abandon the use of heliotropes, lamps, and night 
observations entirely. ... Tins will be a great saving of expense and time, l>ut at a sacrifice of 
accuracy, and the only question...V)ecomes now for the decision of the Honourable Court. 

5th- Tlie chief o(‘c,usion for extreme attention to accuracy...disappears with the comple¬ 
tion of the Great Arc series, and tlie object .seems to me now' to retain just so miicli regard to 
minutiae as will suffice to protect our future work from the liability to...be done over again 
for topographical purposes, and at the same time to limit the expence as much as possible^. 

He Biiggosted ntfi^rring these points to a departmental committee, but Govern¬ 
ment wished the plan of work to be put up by the Hc'ad of the Department, 
complete in all its details, after consulting your several assistants and subordinates. ... 'Hie 
points upon which the Government will expect specific rules from you...are ; 

First, 'Ihe nunilx'r, (;onstituti<jfi, and strength of tho parties to lie formed for I'cmducting 
merhhonal series. ... Secondly, ... The longitudes in which tlio several parties shall resfioctively 
commence tl\e new lines. ... Thirdly, d'he manner in whicli you propose to test tiio accuracy 
of tho work of tmoh aeries upon its reaidiing tfie northernmost limits. ... Fourthly, If the 
system of rneridioiud series at given distamtes is to be that adopted for Bengal, Behar, and 
Hindoostan, the Government will expect you to explain wiiy the same plan should not be 
followed out to tlie southward in the \i/,ain’s territories—tuid...the Madras territory^. 

Everest made cautious reply. He proposed no change in the number of field 
parties, but suggested that tiie number of assistants in each should be increased 
from two to thret?. As regards the interval between each series, ho repeated the 
recommendations he had made in 1831, specifying the series to l>e, from west to 
east—Budhon, Rarighir, Amua, Karara, Gurwani, Gora, Hurilong, Chendwar, 
Parasnath, and Maliincha—ten series in aU, approximately one degree apart. As 
no operations were permitted beyond the Nepal boundary, he abandoned the plan 
for a longitudinal series along the foothills; 

It will he ea.sy when eatdi of the meridional seriii»s...attain 8 its northernmost limit...to carry 
a simple soricH f-o the w'est or east till it meets the...series contiguous to it, and spare...the 
necessity of measuring a l>ase of verification at tho tennination of each series [ (>7 8 , 71 ]. 

He stated that he had not had time since the abolition of the Deputy Surveyor 
General at Madras to consider the system of control of the Hyderabad or Madras 
surveys, but that, if given permission to correspond with the authorities at Madras, 
he would look into the matter [ 249 ]. 

Witli reference to further operations, I bog...that the following be laid down as settled 
general principles. Ist, That all trigonometrical series...be concentrated as much as possible. 
... 4th, Tliat tho...immediate object under tho Bengal Presidency is that of conducting the 
meridional series...over the valley of the Jumna and Ganges. 5th, That, until tliis work is 
comjjleted, no other trigonometrical o}>eration 8 l>© undertaken. ... 7th, That tfie Superinten¬ 
dent be not, expected to take a working part in the observations of meridional series, l>ut that 
his duty be to su{)erintend...the labours of his subordinates, and preserve iiniformitv and 
efficiency throughout the ofierations’*. 

Government approved this programme, allowing six field parties; 

» T)I)n. 402 ( I<17 207 ), 13 12 41. ilmc. 26 1 42 ; DDn. 401 ( 116-21 ). DDn 40‘> { 256~.67 1 
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Rb 883 ^“ ?h*rlr^ will therefore ««t per meneen. 2.128 ru,,ees. Prmoipal As 8 »tar.t. 

^ci!r^Zo “K«tabli«hment and conTin- 

dent^*** afrarrinw'^i*^'’ contiimanee in the field of youreelf. or eome other euperinten- 
^nt. 80 that during the working season you may take tours of inspection. ...taking no 

Ki^^ririL^a b 7 t*“‘r*‘n ••• «f “*« su,,erintendent shaU be 

at i^nt at Agra, but when the two westenmwst series are completed, they should bo removed 
to Beiiar^, and eventuaUy to Buxar and Monghyr. ... removoa 

continuing in the field while holding also the situation of Surveyor 
General Hwms...of doubtful expediency, and the President in Council would prefer that you 
...resume the personal direction of the otfice of Surveyor General at the Presidency. ... 

Undoubtedly, next to rotioulating the continmit of India with triangulatiori covorinir 
the entire space, the rnothod of consecutive series cormected at the extremities in tlie gridiron 
fo™ aptj^w to afford the best pos 8 iblo...groundwork for...a general map, but...I am^to ask 
within what poriod...the ten consecutive meridional sorios...will bo completed. ... Even when 
completed, there will still remain all the country west of Delhie and east of Calcutta, .besides 
the unsurveyed tracts to the south of the .Seronj longitudinal line’. 

Everest dosorilied the present state of the several series ; 

If my office be immediately rernovod to the Presidency, the effect will be retard ratfier 
than to exp^ite the completion, and though I have groat confidence in the ability, talents 
zml. anil judgement of Lieutenants Waugl. and Iteimy. and my suh-.«sistants geLally 
he presence...of till) prmcipal, who has he*)n the instructor of all, is far from nugatorv 

e senes ol Budhon, Hanghir, Amua, will be completed and conneified with each other 
on the north side by .lime 1S43. The series of Gurwani and Gora will in like manner be com¬ 
pleted and ooniiocted with each other by .futie 1846. The other series to tlie east of Gora will 
each be similar y completed and connected with each other in four years from the time of its 
being taken m liaiid, whicli ought to be by June 1847, 

i for...plain countries which present'by far the greatest 

(limcultieH. ... In hilly regions a much more rapid progress may be calculated on, 

I really see no l>enefit...by going helter-skelter about any wiirk whatever, intended to be 
final, rngonometnoal operations liavo been found to be costly, and to need system, method 
patience, care, and time. ... The general object in a long and extensive work of this nature 
18 to complete each distinct portion effectually lieforo the others arc taken in hand. 

*■ Directora..,havo called .so repeatedly for the complete triangula- 

tiou of the Doab and Rohilcuiid. that it has boen...the doejiest mortification to me*^. 
acknowledge my mability to give immediate compliance with their wishes^. 

Whilst accepting this programme, Government regretted the expense ; 

If the Irigonometrical Survey of India he prosecuted consecutively, ... at least an eaual 
sum must be allowed for the districts oast of Calcutta, and half a crore” will be a low estirnato 
for...triangulatiou on the same gridiron principle of the whole continent of India. 

As the cost is a matter of importance, and as the number of meridians and tlieir distance 
from one miothor is an essential element of the charge, the President in Council conceives 
that the object desired may bo accomplished very nearly as effectually, ... and far more ox 
peditiously by augmenting the distance so as to diminish by one half the number of meridians 
between Calcutta and Seronj. 

It IS thorrfore desmi.blo...that a distance of two instead of one degree of longitude should 
be allowed between the lines of triangulation. 

Under this restriction Gurwani and Hurilong series were to be omitted'* Everest’s 
strong protest wm referred to the Directors, who countermanded these orders in a 
letter which reached India just before he left; 

We unite with you in an anxious desire to carry on and finish at the least possible expense 
the trigonometrical operations which still remain to be completed. But our objects wUl 
not be effectually attained unless the work has a character of jjorfection and finalitv which 
Will roiidor altogothor unnecessary any future surveys. ... 

have resolved that the meridians between Karara and Calcutta 

be by one half, the distances between them averaging upwards of 100 miles. 

We apprehend that this...will prevent that degree of accuracy which we are desirous to 
attam.,.and will tlms materially alTect- the iiermanent clmracter of the work. 


» DDn. 401 (154-64). 15-6-42. 
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The objection...to...proc«edmg first with the meridians of Gora and Uazareiebagh [ or 
Chendwar l...is that the distances between Karara and Gora, and between Gora and Hasaree- 
bagh, being respectively about 120 to 140 mUee, we anticipate a necessity hereafter for measur¬ 
ing intermediate meridians, ... and meonwhUe the progress of the Atlas of India in that 
direction will be suspended*. 

In July 1842 Everest reported the completion of Budhon and Ranghir seri^, 
as also the two connecting series linking them together on the north; the Amua series 
had been completed some time before. When he left at the end of 1843 , parties 
had taken the field for the six series — North Longitudinal — Karara Gora 

Chendwar — Maluncha — Calcutta [ ^S-g ]. 

The principal triangulation of Rohilcand is completed according to the principles origmally 
developed by rne in 1831 , and that of the Ooab only needs tlie completion of the Karara series 
and its connotation with that of Ainua, ... 

In as far as linear distances arc connected, ... the work...is [ not only ] in point of accuracy 
amply sufficient for the ptirjiosos of the Hon’ble Company’s Atlas, but...will hold no mean 
rank in comparison with geodetittal operations in other parts of the Globe. 

It is not to be lookofl for that these subordinate series shall compete with our Great Arc 
operations, and I do not know how far my esteemed friend, the Superintendent of the G.T. 
Survey of Ireland [ 000 ], will admit them tt) equal pretensions with hie own magnificent labours, 
but, as to all published operations, whether in Europe, Africa, or America, with which I am 
acquainted, ... the present...may at least claim equality®. 

Everest had now completed the task for which he came out in 1830 , and he left 
the Great Trigonometrical Survey proceeding smoothly on a programme that would 
complete to the full the dream oif his great master, William Lambton. 

That the whole of India will be eventually covered with triangles may be looked for os a 
result uhnost as certain as any future event can be [ t-pagi- ]. for it was only after long deli¬ 
beration that ttie (.’ourt of Diroctors...camo to the resolution of making their Atlas depend on 
trigohometriGal operations. ... 

Here closes my long and laborious undertaking in which, thougli from first to last I have 
necessarily gone through mucli hardship and privation, yet those have not been without many 
alternations of gratification and amusement® [t-page], 

iCD t o B.. Mil., ( 30 2 ). DDn. 452 ( 30 « ) 10 7-43 ; on review made 1938, theae 

meridional Heric« were classed as secondary work only : PP. 28. ^ Meridional Arc ( 7-8 ), cf, Lambton’s joy 

in having uceompliBbed a worth-while task [ ill: 466 ]. 











CHAPTER III 


THE great ARG 

Reconnaissance ; Sironj lu Aura , _ A am to Dehn , J r \ 

tions ; Dehra to Sirnn'i jj ■ ■ a- — Ohsebva- 

ironj, /cSJ-/-/ — Remston, Sironj to Btdar, 183S-9 — Conoi-usion. 

to India was tho oxten- 

X Eambton a gmit arc of triangli's to the Himalaya, 

a new L r exceedingly bnsy in Calcutta collecting and training 

To 48 -so'l ’ Bib h*is if Its instruments, and measuring an important base-line 
I 3> 4» 50 J. But las thoughts wore constantly turned to that Upixir India which 
had never seen, and about wbose geograpliy lie knew so little, except that there 
>v.» a Ilat atr..tc , tl,.., woul.l , , h .Ti, " 

lo make a start be <le,mt>xl Boileau Iron, Bharatpur ( in. 243 -5 • tv 2 la 1 
to carry northward to Agra4 “a,, approximate series of triangles frorn m^ pointo netJ 
f'ln ««■'» «tfi-'Td work at Sironj at the end of April 1832, and fixed several 

lull-tops for about lo indcs to the north with a small theodolite and an “azimuth 
compass” [ 1 : 200-1 but closed work on Iflth June when azimuth 

finding that the weather was so think that there was no ,,robal>ilitv’or ,ny being able to earrv 
on a senes, oven of approxnnato triangnlation, within any oRsignable period, the survey was 
dtsoontmuod, ... and after roinaining 3 or 4 day.s at Bliorasa | in, pi. 17- iv u) 4! I riael-n l 

ij. and am now making ( he best of my way to Agra. ... a distanee of 180 mileiS ^ 

His work of the past lour years had given him little experienco of tho tvpo of work 
now required, and Everest reported with disgust that he “marched down to 8 ironi 
and returned to Agra, giving up the task in despair, ... the most utter failure which 
had over lieon known in tho (ireat Trigonometrical Survey of India r ^£^4 ] 

After the rains, Everest directed him to reconnoitre northwards from Aura • 

A party undop my Principal Snb-Assistant Mr. R.,«sonrode will be omidnvo f this cold 
season m bringing up an a,iproximato series from Sironj to tbo ,Jumna. Untirthis series 
reaolios the Doaii, it is impossililo to say precisely wimre the meridian will fall, but if anv sort 
of dopendenco may be placed in tbo maps in my oflicot jj, ^4, Fnttiimoor Sikri 

which. Iioing tim last of tho lulls south of the .Jumna, and convoniontly situatofl cannot 
but fonn one of tlio principal stations. ... xinuu 

In order that the series may bo prosecuted througt, the Dooab [ pi. 1 ], it will bo necessarv 
to erect artificia eminences wberovor tbo ,jrmcif,al stations cannot bo established on natural 
elevations, but tho towers built for that purpose are very costly, and it is one of tf.o funda 
mental principles of the Great 'rngonoraetrical Survey never to expend the public money 
iiiiloas in fiiisos of paramount necessity. ^ 

Tiie triangles ought to be symmetrical—....no angle should exceed 90 ° or lie less than 30 “— 
and one flank of tho series ought to bo close to the meridian*. But I would admit deviation 
from both tfieso rules if 1 were sure of thereby saving tl.e erection of one or more towers' 

1 want plans on a scale of 6 inches to a milo-soctions on tlie scab of 24 inches to a mile-I^ 
descriptive drawings and written descriptions, of every natural height...Iikoly to servo the 
purpose of a 8tation--...the extent of view at the time of maximum refraction ( this varies 
from midnight to sunrise, and is generally about 3 o’clock ). ... Are tliore any buildings likelv to 
obstruct the view ? ... Plans and elevations of the tops of such buUdings, shewing the difficullies 
...to bo surmounted m making platforms. ... 

Wfien there are no natural heights, I want an account of any artificial heights. moun.Js 
forts, tomplos, towers, or other buildings. ... whoso local situation holds out a prospect of 


‘bO. 8 mstructions, l-.^>~32. UDii. 267 ( 126-8 ). * I^aiioaster-Jonea ( 60 ) >F<ll,k M r .'>7 . i .r>„ 
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tiB a station. North of Dolfii, 1 ffvir, towoPB inust built tho wliolo way to tho 
foot of tho moimtniuH, but. if...tho series bonclH over to the oast it will oorno sooner on elevated 
land than by remaining to tho west [ pi. 4 ], 

A d(!>scription of the...country between Delhi and tho rnountains at the back of Saharanpoor 
and Huidwar is wanted ; it must contain remarks on the general height and closeness of the 
trees and othe?* obstacles, so that X may judge of the height necessary to be given to the 
towers. I f tluiso trees are not priv^ato projierty I sliall cut them downk 

At tht? end of tho year Jlosaonrodo wm despatched to bring the approximate 
series on which Boiloau had failed fi’oin Sironj to Fatehpur Sikri. This was the 
sort of work that he had long been used to, and Everest had every confidence of 
his success [ 111 , 499 J ; “ To a person of your experience I netul not give very 
detailed iustructioim. You will report progress ever\^ Monday to Mr. Oliivor”. 

OUivor was sent up to Agra to rfMa>riuoitre southwards from Fatehpur Siloi, 
and keep touch with Boiloau to the north. The two last-joined eugiru^'r officers, 
Waugh and llenriy, joined Rossenrodo for practical instruction : 

I do not intend, iiowcvcr, to attach them to those operations, or to give t hem any roB- 
poiiHiljility, for the o)>vloiis reason that Mr. Ros.senrode is a veteran in that way, and as lar aa 
pra(d.ic<' is cuncorued is much rnoro able to communicate information than to rec.eiva 

It was loft, ontirely to th(Mnselv(^s to stay with Mr. UossonrodoK [)arty as long as they 
had anytliing to learn, or quit as they tlioiight proper, and d was most gratifying to find 
how entirely my confidence was paid, for thc\' n<»lonlv remiiiiuH .1 as lomr as the party con¬ 
tinued in tlie held, but engaged a(‘.tively in th<‘ execution of the work'f 

To stimulate their taste for geography, tlu>y wore sent in advance to explore the 
country between Rohtas and Amarkantak [ 270 i ] and then joined Rossenrode 
at Mao, about 80 miles south of Gwalior. 

In addition to laying out his triangkts, Rossenrode was to sketch in the country 
as far as possible, noting “ villages...or other remarkable olijocts" ; 

lie sure about their names, so that no uncertainty may exist in the interse<ttioii or in tho 
ortliography. It is my object to malvO tlie topograjifiy of tbe I ract ...within blic series as 
complt?te,..as possible. ... Intersect any objects vvlii(di will enalile me i.o lay down tho courses of 
rivers, and their juncti(.)ns witli otliers. ranges of lillls etc., etc. Do not make any delay...for 
these mattr< 3 rs, hut avail yourself of spare l ime wliich would otliorwise l>e thrown away'* [ 61 ]. 

Ho asked the Resident at Gwalior to h(d|> : 

It is tlu^ special de.sire of tlie Hon’blo Court of Directors atid ol faird William Bontirick’s 
Government that all towns, forts, and villages, wliich are visible from tho iiriticdpal stations, ... 
should ho accurately laid down, whicli, with very few exceptions, is not to bo acoornpliahed 
without having a flag...prot>erly ereid»ed within the [ilace. ... A.s it is immaterial what kind of 
flag is u.sed, provided tho staff bo straight and the site well chosen, perhaps the Maha Rajah’s 
Government will consent more readily if tho flags be provided by tfie Minister at Gwalior of 
a pattern selected by himself, and be paid for by me [ 132 ]. ... 

A grcMm flag in the Nizam’s territories facilitat-cvi the introduction of my parties with flags 
and instruments into mo.st of tho principal fortresses and towns to the southward^. 

RoHHonrode started ou 1 st February 1833 at Ev^erest’s station Pardho, 15 miles 
north of Sironj, and by September had brought up a continuous chain of triangles 
to Pagaro, just south of the Chambal River, tho north boundary of Gwalior [ pi. 4 ], 

whore he was obliged to desist on account of tlie heavy tropical raius. ... Several other hill 
stations capable of being arranged into a serio-s of triangles were also selected by Mr. Olliver 
north of the Chambal, but in these no angles were observed, and as to the work entrusted to 
Captain Boileau, though it convoyed a general notion of tho features of tlie country, ... yet 
it gave no decided information wluit.ev 0 r®. 

Everest himself left Calcutta on 24th December, travelling via Mirzapur to 
Saugor, which ho reached on 3rd March. After visiting Macdonald on the Budhou 
series, he went on to meet Rossenrodo at Kolarus, near Giigbara, on 28th March. 
Then marching north through Gwalior along the general line of proposed triangles 
he reached Fatehpur Sikri on 10 th, and Muttra on 13th, ApriP. 

‘ to Boileau, I)l>n, 267 ( 159-64 ), 13-10-32. “DIM. 283 ( 189-90 ), 26-10-32 ; cf. instructions to 
Waugh, ib. 267 (169-73). Nov. 1832. * Report, 21-8-39 (48-61). ♦ HBn. 267 (166-9). 6-11-32. * DDn. 

287 ( 6-6 ), 29-6-33. • Meridional Are ( xiii). ’ DDn. 283 ( 199-201 ), 16-11-32 ; ib. 321 ( a ), 4-3-33, 
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Boileau's work whb reasonably satisfactory as far as Delhi, but he did nothing 
of any value to the north ; “when the stations fell into the plains, there was a total 
failure, both on the part of that officer, Mr. Olliver, and everybody else’'. Everest 
was forced to recognize that, except for Rossenrodo’s work to tlie sontli, everything 
would depend on his own personal reconnaissance^ He writes to llossenrode from 
Fatehpur Sikri describing the country ; 

From Pahar^irh them is, as far as I yot know, no direct road to Futteljpoor Sikri. The 
reason of tliis is that tfie Charnbiil is a very formidable river, not ontv on account of the depth 
of water, but because of the ravines which for miles together have deeply cut tlie soil into 
actual mountains and valloys. I passed througli them by moonlight, and some of thtwo earthy 
hdls and ridges scale at least 200 feet high ; t,hey may be less, but they are verv wild and the 
passes between them very intricate [ n, 28 ; ?,2 2 J. 

Tho Ciiarnbul itselt in the rains must be a tremendous stream, the actual bed is very sandy, 
and there are deep pits and excavations in the sand, wljich if tliey were fili(xi with w^ater would 
be far out the deptli of' man or boixst. 

'fhe ford crosses thf^ river obliquely, and for upwards of 100 yards tho depth of water 
takes the horse uj) to the belly. ... i5oats...at the Khetheri Ghat...are jniserablo articles, but 
at Raj (Uiat I am told they are better. Both ford and ferry are called by tfie name of 
Khetheri. IMiore seem to bo no quicksands, but whore the water is deep the alligators are said 
to abound. None of my party met with...any accident, but though wo started at 5 in the 
evening, T did not myself reach the Resident’s bungalow till 11 o’clock, and tho grcator part 
of tho peopl(< wandered all night, and made their appearance only at daybreak. 

I heard of anot.lier ford when I was at Paliargurh, nearer the meridian [ 2 ^ ri .5 ], and dis¬ 
patched Mr. Peyton to explore it for you. ... We are awaiting Mr. Peyton's arrival at Futteh- 
poor Sikri, and sliull got no money until wo reach xMuttra. ... 

1 tliirik you will keep to tho west of tho meridian, and I wisli you may h(^ alilo to do so, 
for tho limit of the hilly country decidedly takes a n.w. (H>urso, and to the (♦astward of Dliol- 
poor o-nd Fattehpoor there are no hills wliatever-. 

From Muttra ho doputod Wilcox, who had traveUod with liiin fiorn Calcutta, 
to join Olliver in working southwardB to the Chambal; 

You will estahlisli \^ourself either at Muttra, Agra, or some other placid in this vicinity, and 
use the most effectual moans your judgement may direct to complete the jnnt'tiori of the 
two series in a satisfactory manner. ... My Oliiof (^ivil .Assistant will also remain until the 
junction has been effoctrod. That having boon accomplislicKl, all tliese |)eopIc with Air, Olliver 
will re>join mo at Seharunpore. 

On his march northward he took note of everything that had any bearing on 
his work, more especially any stretch of ground that might for a base-line f 50 -j ]. 
He oven wrote down to Calcutta for reports and maps showing the work of Hodgson, 
Herbert, Gerard, and other surveyors fin, 22 - 3 , 29 - 30 ]. He reached Mussoorie 
early in May, and reported later that 

my expectations regarding the approximate series havt^ not been rcalizfid. ... Tho failure is 
attributable— 

1st. To tlie unexampled haziness and drought of the season — 2nd. To the extremely flat 
and difficult nature of the tract — 3rd. To the sickness of the }>eoplo, and the serious disasters 
which occurred amongst them, from heat in one part of the lino, and robbers in another [ 156 , 
162-3 ]—• 4th. To the want of well-trained men amongst tho native establishment. 

I sent all tho remains of ray old establLshment with Mr. Roasonrode but, instead of I5th 
December, he did not fairly begin operations until 2 nd February, and instead of being at Agra 
on the 15th April he only arrived there on tho 13tli September. Mr. Olliver, whom I left to 
carry on a part of the upper series between tho Chambal and Delhi, had with him only... untrained 
people, ... and he describes them as being of little use. 

The haziness of the weatlior procludod all possibility of prosecuting the series through 
the Doab unless indeed I luwl had people trainecl to use heliotropes, which might perhaps he 
pierced through the mists [ 27-8 ]; but the heliotrope is not an instriiraent to be used by im- 
trained people, for unless the rays...are properly directed it is of no service whatever. 

The approximate series of the Great Arc has been brought to the north of tho Charabul. 
and united with Biana, one of the points from which I directed Lieut. Boileau to commence 
the upper series [ 29 ; pi. 4 ]. 
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lAmiUnmut tias delinoated tho tnxct which will bb passed over by the upper series, 

and ^iveu...all tlie elevattxl spots iti the Doab likely to serve as stations between liiana and 
Saharaiipur. Mr. Olliver has taken tlio angles at s(»Tue of those stations to the south of Delhi. 

I have now called in all tlio i>arties to Saharauf)ur beiiause they are all suffering ( particularly 
tl)e peopit' with Mr. Kossenrode ) from severe fever, ...and I j>urpo8e, as soon as the health 
of iny t)oople will allow, to take the held myself, in order to dotonnine on the spots host suited 
for ti>e ineasnroment a ))a>He-lino of verification, and for f he erection of the towers recjuisite 
to carry the series a(*roHK the Doah. 

As far as 1 (uui at present judge, iho valley of the Dhoou is likely to afford the best ground 
for tlie nioasiiremenl of the base, but as the grass is very high there, and the tigers nurnerous, 
if. is necesstiry tiiaf I and iny assistants, as well as all tlic followers \vhom I take with rne to 
explore, should Ix" inonnted on ele])hatif'S. ... 

1 expect to liavc t he hasedinc measiire<i by the end of January 18 .‘h 5 at farthest, and if 
by that f im(' t he towtas in the Doab are all fleeted the two reTnaining sections Ixa-ween Seronj 
and SahaniM])ur may l)e completed in lS.h»h 

w riU^s to Sliortrode from Mussooric* ; 

In the Sfa-ing <J next year I shall, if tlie Sii))renu' (lovernment consents, carry the series 
of the (In^at Arc into the heart of the northern mountains as far as it will go iii a dir<>ction duo 
north, 'these splendid stmw^y peaks rise like jin iin|uissal.>le harrier, hut from v\diat 1 have soon 
as yet I jmige that f can turn their flank on the west side-. 

Gov(^niniont did not approve tliis northward extensioi) till the following yt^ar [ m/J. 


AoKA to DKflRA, 18J:f-4 

At Mutt ni luid asked the CommisBariat to juake up “portable scaffold¬ 

ings and Hagsta vt^s“ for the selection of sttitions across tlio plain [ 28 J : 

I ha\e gof pe(»ple to carry tlie greater part of these articles on their heads and shoulders, 
and for the heavy weights there art^ J elej)liaiits. ... 'fhe erection of these j)()rtal)le scalToldings 
and tlagstavns was snccessfullv hrouglit into play by me on a smaller scale in sekx-ting tlie 
Telograi»h slatiotis | lu, 270 i ]. My object is to spare the ti'ees as mucJi as I ( an \)\ marking 
out the identical ones which obstruct tla^ view, and cutting them down, b\- w hich means T 
ho|)e to reduce flic average lieigiif v>f my U>\v(^rH l>elow 40 f(x>t [ 82 ]. ... 

His Lordship in Council decliiars sanctioning my mountain o|)era 1 a()nK until the Creat 

Arc. is finished \ .va/> f. 

Utaving Mussoorio on 2nd November, he sfxml ten days in the western Dun 
choosing a'suital)le site for his baHO-line [ 51 |. He then marched down to Muttra 
accoini)aiiied by “Boileau, Olliver, and three sub-assi 8 tant 8--4 elephants —42 
camels—I horses— and about 700 natives”, a formidable cavalcade [ 174 ]. 

On mv jonrnov dow tiwarrls IVom Saharanjnir 1 fixed on the siU? of the station at Begarnz- 
pur selected the old mosque at liulaudshahur, fixed the site of the Chandaos station and 
tliat at Nob. and reached Muttra on tlie 5tfi Dwember | jil. -j ]. 

All tlie material and stores reeptired were delivered the following day ‘‘with the 
exception of the groat mast for the instrument, and certain of the blocks wliich 
were still in the arsenal under the hands of the artilieers”. 

JI 10 scaffolding materials would...be requinxl to aceomjiaiiy my camp from the mona^nt 
of inv arrival at tlio first station in tlio ]>la.ins, hnt...tliero was manifesHy no iruxitisiderable 
jiortion of work still to lie done in f.lie hill stations. 1 left the portioti thus divided off at 
Mutt.ra...uuder Mr. Sub-Assistant Murphy, a person of practical inechnnical skill ; and, 
selecting from the motley crowd of my recruits all such persons as wen^ skilful at ( \ ing of 
knots, afid thatching, I placed them under Mr. Murphy’s guidance, with orders to drill and 
initiate tliem, so tliat by the time tJiey were w^arited, their village rust and uncouthness miglit 
Ikj more or less mit igatcxl j I 2 <), .{ 04 . .\oS [f 
IVansport was 8U])plicrl by the 4k)mmiH8ariat. 

The team which Everest now had for laying out his trianglcK iVoin the (diambal 
River to life last hill8 near Delhi, and then across the »Jiimna plain to the Siwahks, 
a distanct* ol over 10b miles without the vestige of a hill, was as follows. Olliver 

iMa^iiri. f> ; T>l>n. 2 Sf, ( 61-11). *l)I)n. .'123 ( 5.3-4 ), 16-10-33. * to Wilcox, 10 & 20-10-33 
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and RoHsenrode, old and experienced — Wilcox and Boileau, topographical 
surveyors of some standing—Murphy, a wan*ant officer from the building 
department—Clarkson, Kallonas, Martin, Keelan, Miilheran, Radhanath Sikdar, 
Dove, and Terry, young men recruited during the last two years, with no 
experience whatever — Lawrence Hill, a young engineer officer who got leave from 
Delhi to join the adventure. 

The general plan was that Rossenrode took charge of the forward signal parties, 
the selection of the actual observation points, and any structural alterations required. 

Wilcox was sent south towards Gwalior, with Clarkson and Kallonas, to connect 
with Rossenrode’s stations of the previous season, and then to turn back u[> the 
selected line, observing at stations along the eastern flank. Boileau, with Dove, 
supervised supply arrangements from Agra, joining Everest later. 

Everest himself started from Bayana, about S miles south-west of Fatehpur 
Sikri, and worked the series northwards, testing the stations for intervisibility, 
rejecting those that did not prove satisfactory, and observing at least two angles 
in every triangle. Ho kept with him his Chief Civil Assistant, 011iv(?r, and the 
smart young Bengali, Radluvnath Sikdar, who recorded observations and made 
hinivself useful in otlior ways. To Wilcox he writes on 5th December ; 

You will proc<W(i to Oliol|)oor on tli<‘ l()th...to noloct a station to (rounoot witii Pagaro, 
Karapahar [ or Gurjapahar J, and Oosirali | pi. 4 j. ... When yon havn .scloctofl your station, 
direct your heliotrope as well as you can to Pagaro, Kai'apahar, and Oosirali by intervals, so 
that eacli may in (urn get a glimpse tif it , and on no account lose a moment in lighting two 
large (ires at the station at 8 o'cdock, keeping (horn burning an hour or longer if yon can. The 
intent of those meaHnrt^...iH to let the distant jiartios laiow whore you are. 

Wlien you have got a sufficient number of angles ( 3 will suffice ), ... go to Karapahar, and 
then to Maclii, to ()bserve the angles in like manner, to the southern and northern points of 
connection. 1 shall go from Agra to Biana ; parties will leave this on the 7th for Oosirah, 
Karapahar, Pagart), and 1 aJiall place a [larty at your disposition when 1 reuich Agra. 

Clarkson was sent to Pagaro : 

You will put up a flag on the (‘entre of the station, and wait there until yon see either 
double fires or a heliotrope on the lull near Dliolpoor which Captain Wilcox is going to sek^^t. 
When you are quite certain of having seen Captain Wilcox’s station, you will put up a lieliotroj^e 
between it and the centre of your Pagaro station so that he may see it. Keep your heliotrope 
two days in that direction, and then put it up on the ray to Karafiahar, keeping it there 
two (lays aft(jr you have soon oitlior Captain Wilcox’s double fires or holiotrojms. 

When you have had the heliotrope two days after Captain Wilcox’s arrive at Karapahar, 
leave Pagaro and join my camp^. 

Everest himself left Agra on 13th December to work north through the low hills 
which sti’etch through Bharatpur and Gurgaon between Fatehpur Sikri and Dellii. 

Wliat may be termed the elevated plateau of Central India terminates on tlie northern 
side witli the liigh lands in the vicinity of Gwalior, wliero the valley of the Chambal...com¬ 
mences. This valley is b(^imded on the north by a range of old hkI sandstone. ... Further 
northward...there are detached ranges and isolated hillocks cropping out. ... The last of those, 
commodiously near to the direct lino of the meridian of the Great Arc Series, is llsira, after 
which...they recede to the westward, ... inconvenient...for the...triaugulation. 

It wiw therefore absolutely necessary to have tlie statioiLS of the east flank of the series 
beyond Usira in flat land, totally devoid of all natural elevations, whilst tlie western flank 
rested on the yet remaining hills. ... 

Beyond the sandstone heights near Delhi, on which the last hill station, that of Pir Ohyb, 
is situated, the stations of both flanks of the series were to be selected in the flat lands of the 
tract called the Doab, which is comprised between the rivers Ganges and Jumna. This is a 
wide extended plain remarkable for—the richness of its soil—its abundant population—the 
scorching heats of the winds which blow over it...from March till June—the deluging and 
almost incessant rain which falls in the four succeeding months—...and the universal deadness 
of level of its surface [ pis. i, 3 , 4 ]. 

This dead level continues for miles and miles, with one village after another hemmed 
in with closely clustering bamboos and fruit trees [ 158-9 ]. 
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Thi? whole tract, though...totally devoid t)f all natural olovations except loose heaps of 
sand accuinulated by the wind, ... has yet. many elevated earthen mounds, and partially 
occupied or abandoned sites of villages or ft>rts, which appear to have been raised by the 
inhabitants in jwiods gone-by as a protection against inundation or external violence. 

The smoke...whk‘h, particularly in the cold season, onvolopos the villages and clings to the 
groves surrounding them, that arises from brick and lime kilns and (Conflagrations of wtwls — 
the clouds of dust raised by herdsmen and their (tattle in going out to graze in the morning 
and returning in the evening—by travellers and processions of men, caTTiagea, and (cattle, 
proce^iding along the divers roads for business or pleasure—and by the...wind™...form... 
obstacles whieli it is only possible in very favourable circumstances to surmount. 

Between Ariiig, near t-he sontii bank of the Jiuniia, which appears to bo the lowest of my 
principal stjit.ioiis in this idluvial formation, and Nojhili wliicli is tlie highest j [)!. \ J, there is 
a dilTerence of level of 2(>S feet, which givt^s an average ascent of about 20 inciios fw miki. ... 
Tlie rise from ea(‘h Hkitioii to that immediately north of it is markorl and unmistakable. ... 

The methods of selecting stations wliich laul been resorted to in hilly countries ( and none 
of those at my command had the slightest notion of any others ) would not now servo the jnir* 
pose, ... and it was absolutely necossary' that 1 should undertakc’i tlu^ task myself ... besides 
turning to most advantage the highest mounds which were scattered here and tl>ere, |)ermanent 
artiticial olevat.ions must be coiistnurted sufticiently solid and firm to admit of the observing 
instrument...being used at the summits with efticieney. 

As such elevations must, necessarily l>o costly' edific'cts of masonry, the lot^ality of each 
miisl. bo well and truly de(.erininod biiforeliand. ... It was quite rerpiisit.e t.herefore actually to 
observe at least two angles of every triangle to wit hin a ininute of the tnrtli, in ord<sr to df3ter- 
mine that every' ray' [>a.ssed (dear of obstruction. ... 

To this end 1 designed a mast of sea-soned timber !ir> feet in length, consisting of two parts 
wliich could be firmly united by iron bands when nectessary. ... The lower 5 hxd- were to fa3 
buritMl in the eartfi, leaving .‘10 feet, aliove ground. At the summit was a circular table of 40 
indies diamel.ei’, to be occupied liy t.fie instruinont on its st.and ; at, the height of 20 feet an iron 
ring was apfilied with four dead-c^yns tor as rnaiiv sta.y ropes, and a like numlier of antagoniz' 
ing 8t i‘uts adapted helowh 

Under tlu? origintil design this ohst rvat ion ma.st was to be eorn j)l(d.e]y isolated from 
the observer's platform and scaffold, Init when tirst; erected at Karol it was 
found to vibrate at the slightest breath of air. It was netessary U) brace the mast 
to the outer posts of the scaffold with diagonal bamboos, which gave sufficient 
steadiness provided that there was no moving about whilst observations proceeded. 
The wliol<‘ contrivance had to be dismantted at each station and at the 

next. Eve rest retjords that, at Karol 

I liad no person to render me the least assistance in putting up the scaffolding. ... 1 suporin- 
tonded its oreedion and tlie subsequent dismantlement...mys(*.lf, and when it was removed to the 
next station...! did the hke. But the natives...had begun to take a pride in imderstanding 
i;he ofioratioii and porforining it. im.msisted, and in the end there was hardly one...who di(i 
not. fw4 himself (called upon to execut.e I,lie work without troubling me“. 

For Ills distant signals Everest had thirteen masts 70 feet high for which stout 
bamboos were specially brought iif> from Calcutta ; 

an upright post of sejisoned timber; ... sup(3rstructur(> of bamboos firmly linked together; ... a 
pulley fixed at the top...raising a bamboo staff in a horizontal [losition to the height of 70 feet, 
... wliich bamlioo, being su|)plied with a sway roi>e at one end, and bearing an ignited blue 
light at the other, (3nabled me to have the latter dispUiyed at a further height of 20 or 25 
feet above the to[) of the mast, ... u brilliaut liglit at ujiwards of 90 feet above...tlie ground. 

Having taken measures to provide carts for the transport, ... f divided them into two detach¬ 
ments, and...directed one di^tachmont f.o pro(*.eed along the right flank, and the other along the 
left. ... Each cart/, on delivering its load and obtaining a re(;eipt for the same, was to be s(3nt 
back that it miglit be paid op and discharged^. 

Extracts are now given from reports and letters telling of the schemes, devices, 
and disappointments, by which the work proceeded [ pi. 4 ]. Starting from Bayana, 
near Fatehpur Sikri, Everest visited in turn 

Alipur, Badhoni, Aring, Rasia, Chapra, Pat, Meoli stations, determining the most eligible sites, 
erec^ting a sufficient platform of stone, and observing the necessary angles at each before leaving 

* N'aiT. 1839—4 ( 49-01 ). “ih. ( 4S-.“4 ). ^ Meridional Arc ( xiii-xvii; pi. 24 ); GTS. II (ii, iv-A ). 
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it, and the 7th -laniiary I .na,vlK.<l towards Gal,in, the (i.-at statior, i„ the nlaiaa at whad, 
I oxpoetofl tn enidunl.or obstruetron. 

At ((uitting the Meoli hill...I \va.s about to make iny lir.si easav in a new career wliorein 
all my former ex|)erienee would a.vail mo but little. ... The plan which 1 had de.dKneri wa.^ 
still blit a lloating [irojeet, a,nd might lie f.am.l in (iraittii'C utterly nlxji-tive and ina|)[jlic,'iblfd. 

The general selieme was to t'i.sit the most proini.sing .sito.s in turn, working from 
a ston(> platform or tJio Jtigdi sca.ffokl. The signal partie.s were (lo.st’ed on the most 
likely points at snitjtble distances, and tired blue liglits, or showed heliotropes at 
stilted times, so that their sites might 1h‘. inter.seetedr 

Itverost writes to Kallonas on lllth Iteeember, signing himself “your obedient 
servant as he never tailed to do, howtiver ptitniant tie was feeling ; 

\ oil have i.letainod my |)arty .t ilay.s horn looking in vain Ibr yiair heliotrope, and I intend 
to hand ymi up to (lovcrmnont...as your .shameful negligonce .•inirmisconduct deserve. 

Martin, on the other hand was commended, Olliver writing on the same day : 

Tlie. Muperintendent desires mo to say that your blue lights were obser\-ed tin's‘evening 
and that he i.s obliged by the exiMiditiou which you made, and your alacitv in obeying Ids 
orilers. Vour la-liotrope was not very well directe.l ; y,ai must lo.srn to do bettor than that. 
Y<ai will iirococd immodiati ly lo join the camp at Ka.Iapahar nea.i- Alipur-. 

Boileau prepared the Seeundra. tomb for inter.seetion. reprn-tiug that 
n 22 loot llagstadl, with ropes and Hag complete, was yesterday procured iTiaii I, ho Commissary 
of Ordiinnco, aial was tliis morning erected hy me iii tlie centre .if the wo.st I'ace of the upper 
.storey of the I'aiiperor Akbar's loinli at .Sicuudra in (he preseiiee of ('aj.taiu Itoiloau, Kxeeiitive 
Engiueor at Agra | 117-8 ], who agreed...(.luit any ota-of the pillars of the s.w. cupola inight 
easily lie removed should it in any w.iy mterfero with the rays fr.uu the stai ioid. 

and Everest promptly replied ; 

.\ly parly lelt IViaiia this ima'iiing, a-iid wall he at Ivalapaliar tomorrow. I shaill st.av'there 
no longer than I can hel[). and on the 22nd, 23rd. or 24th. sli.dl i>robal)lv be on rny way to 
Tora.siuitb. ... Tlie evening .,f my a.iTiva.l I stadl light two large tires at my .station, fi,r wliieh 
ploast'i k(M^|) H l<.>(>k out | tStj ]. 

1 wish yoti to f)iirn <i tio/on l>loo liLrfjt.s ,i(, uit-orvals of ] an iiour.,.aB Sikaii.lara,. Do not 
i;oniinnii(.‘o Iduniing,^ until oil liar you hiivo simmi my (loul)lo lims a.t. Torasnatli, or liavtnsorno 
oortain iulclIiKorioo tliat 1 am on tlio look out. If you son tlio tjoublo iiros, allow -h au hour to 
oxpiro altor thoir lirst lila/o hofon^ you burn your lirst blue lij^ht. ... .If you can lay blown I ho 
apiaoximato ])o.sitioii of Sikandra station it. will assist mo. ... Sond it to moot mt* ati d'orsiiath. 

1 indonlod on tlio (.'ommis.sai-^ of Ordnanoo latoly h»r 100 bluo liyhts ; f.akt^ a dozen oftho.se 
if ready ; if not, ya't soiru? made u() as quiok as possible | m, 247 - 8 jh 

To Rosseiirodo, in advance, on 21.st ; 

Proot.HH.! to AriiiK^ near .Muttra, and selecli a station for tlio lari^o thoodolitfv>. 

.1 jud} 4 (' from Lt. Boileau’s rof)ort that tlio only plaoo lik(dy to answer there is a luXdi build- 
iiiL^ wilihin the giirhi, but as Bt. Boileau has never beori in t-iio field with the la.rL^o th(r.vl{)lit;(>, 
liis rof)Ort is not Hulhoioiitly explanatory. ... 

VVhen you have done wfiat is necessary at Arinc:, K‘> t<> l^a.rsan i ntrir Manpur n.s,, 
and select a station whiidi sliall liave a \'iew to Aring, Ihisia, Chin>ra, Ba.lhti, and Noh [ }>]. 4 ]. " 
On the saine day to Boiloan ; 

1 shall he at d'orasnath on the 2:ir(i, and shall light my double liro.s the same night, provided 
J (Utn get wood in plenty, for which I sliall strive hard. 

Tlie blue liglits you sent...are composed partly of mud, and at t.he bottom nearly a p ound 
of solid earth remained, d'he^' are a great deception, and omit a va.st quantiby of smoke liut 
little or no light. I hope tlioso you burn...at. .Sikandra will bo of lirst-rate quality. 

r.S. If the liras aio not lighted on the 23rd, you will bo so good as t.o conclude that there 
is some accident, and look for them on the 24th^. 

To Mnrphy from Aring, on 27th ; 

I shall want a high flag staff at Babin on the Ist January, and the poi-table scaffoMings 
at Bahin on the morning of tlie 7th. I shall want tlie high flag stvavos at Karol and Xoli on 
the morning of the 6th, ... Be so good as to see they are effected, cost wliat they may, for a 
(lajdB delay to my progress at this season of the ymr costs more than the lure of 500 ha<;kerie,s 
[ bullock carts ]. I am disa.ppointed at not seeing you at Aring wit.li the materiafs, ami am 
sorry to think you are amongst the slow coaches. 

^Narr. 1833-4 ( 44-5 ). VDDn. 321 ( 74-5 ), 19-12-33. »DDn. 331 ( 70 ), 19-12 33. VDDn. 321 
( 74-6 ), 20-12-33. *for use in the later obans., not on this reconnaissance. ®ib. ( 79 ). 
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un«lns. .uul Mh„ll l.ml.l .ill 1 wiint. fwiiorrow. bn.U un.l vou must, i.ioet, mo 

12 :.'..|,., U tc-,l..y. J 1 ?.. fW>m bon- to H.is,.. o.. M.o .....rnuiK of tbo 2.»tb . you 

at l?iiliiii oil tlio 7th with tho wholf' osf iihlistiiii.'iil '. 

Babin was S rnilos sontii of I’abom ; 

I like l.his KhU i.n, „,U.1 shall 1... ^ ...•>• son-y .1' I am ohli«o.l t.. a<l.,nf. it.. I ahora an.f 

Kaslna. are both la-oh.rahlo. bointx higher, a.al al'fonlioy a lou.-h moro substantial basis for 

aiiN' towor 'W<^ arc‘ nfM'OHsitJito'i t.<) 

■ 1 hoar,I V.a.r olo|,l,am ha.l bo-m stolon, li' i .-a.,, h..l|. yon in any way f.o r.iaovor it, bo 
«.s.suro,l of my ,l,mm my utmost. Tho Maaistrato an,I (■ommissaaior an, vary .uvil. aiaf wo 

Baiun was nol, ... to answ.a-. ... Afioi a trial of ti .lays I roni.,v.„l to Ivasorna., , ■4.> 

iriilcs to t.ho north ..f ,t. This w.n.l.l have |,.«rha|,s answoro.l, but was als,, ahan.l m.itl as 
infnrua' to I’ahora, whi, h a. it• 2S loilos lurtlair north, A squaro pilo„i' .sOaios 1(1 hsT lihrh was 
oroctAvl Mt riil,rr;i..Avl»icii ‘Miahlt'tl iiio to Mio olbsorvaLK’iis to Karol by iiiKht , ^ 

oth.,r surroniahn:.': poiui.s I,oiuq loll sia,;,i,>us....,K.-.,i>t wha-h vv.ts loll tor C.i|.l,im Wilcox. 

1 niar,-h,>,l on tho I7l.li .la.unary to Karol, ata! a,rrivo,l th.'vo .ai tho foltiwiim ,luy'>. ^ 

Havintr loft Baliin lor Patiora, Kvtuo.sl writos to Ko-il.ui, lofwaitl ;it Deri ; 

V,,u arc inisnianaoin.j; .sa.lly ; when in.si.rn. to.l to turn .-.nr ho!i.,lro|)o to Bahiii. you 

rurn.vl ,t to fahora, an.l ko|.t it thorn. W lain ,n.s1ruoto,l to I m u tla- !„.h...-.,|i.- I.,, I'a.hora., 

V,,n '.’.III not ilo s,', and I havo l.".m stniimn-.; my .-yos to |>l'„.o.s yosl.oniay a,nd lo-.lay, an,I all 
niv |.,>,.|'lo havo 1,00,1 wia-riol to .loath in Iryiia' t,.> .•at, h tho rays Iroin Don. 1 lori. Bahi.i 
tho inoriun.^ aftor I ^ot anylos with your hohorr..|,o and .•aiuo to I’ahora y.istorlay. 1 sup¬ 
pose v.on are sl.ill .hrei tiin: it to Bahiii. bill y-'U iiinrht a.s well tun. it lo the n,o,>u. 

n'oc. mars wh.u. I toll you. I'lie hohotr,,po is always to he iliroeto.l to tho stiit.i,.>ii wlior,., 
tho prill, Ipal inslnimeiit is, bill il any other holiotrop'O is seen by you, you must l.iirn it. towar.Ls 
that otJior holi.itropo o,-..asi. .nally ,aily . Thr.s't lines, with an interval of half a,i, lionr b.stwooii 
oaeh. y.'ii inav turn it lor .7 mlniil.w to any .stray h.-liotropo tint shows itsolf pors<'v,.riiiL,'.ly. ... 

Toil ,hr,',ti'd your heli,, trope so w.'il from Torasnatii, and ina<lo so ailnurahle and I'lear 
bOKinuiny that I am .|uite .sorry to Ini,I fa.ult with yon, hut y,ai must mend th.'se dofoets, for 

I cannot par.lon neylint, or inattenll'inh 

Aoiiiii on I7th; '' I am .so it v to say yoti have luismaiiaged sadly ol late, and arc 
becoiniag little lH.'tt.t,r than Mr. Ktillontts tiiid J\lr. t’larksoii ’ ; ttud <->lliver wiote to 
him tiiat “tbe HiiiK-rinteiident, 

bohiK about to hand up to Ills l.or.lship In Coiin.-il s,,me ,,f I he youm,' men who liavo boon 
sfnitii,•fully neylipa'iii in tho inana,eonii.,nl. of their li.'liotropos, ... hail hop.'d to m.-nlion your 
nume as an lionoruble .,.x.’ 0 [il ion, but your MiisiiianaL'oment has b.ieu so ydarnio ul late, that 
you will also be roporti',1 auioni.'st the iiieorri«iblo’. 

Murphy was a.nioim.st the totgels .and Evere.st writes to liim from Kttrol; 

I saw n'othine of the I’aliora ftm this oveiiine:, lait at, tin' appointo.l hour I saw all the, 
blue liefits in succession lieaiil iliilly hriohl., nii.l oliwato,! far above the villa;;.) of Chan,tut. 
The last blue liidit was seen .list-in.-t ly l>y sei-.iral sp.)etat,.rs at. the bottom of t.lie seaffol.liiiK, 
on.) .if whom wa.s itadanatli'*. 

Olliver failed with his hino liglit.s at Kol ; 

Two...hnrn.'.i well and lony, th.- othors were |Mire lra.sh. il is .piite a mistake Imrninu .so 
early an.l so riniek. Murphy's bine lights, whi.-h ,li,l iml .•oniinen.-o until .H, anil wore lairne.l 
at 20 and 2.7 miniit.* intervals, w.ir.' s.s)ii witl. the niikeil eye .iiid t he I.e t...of all was Roen by 
.several siHs-tators at tbe foot ..f tbe sealToUlino. 'iriiey got briglitor’ an.l high.ir as it g.it. Iat.)r 
I 000 |. ... Morfi.iv.ir Murj >li v'.s h ing intervals fnrmsh.)d time to .•hange I lie zero without any Inirry- 
.skiirry, or risk of l.nmljrmg tlirinigb tbe banilioos an.l burnintr one’s hair an.l oy.ilirow.s. ... 

As the si-affol>ling is up, 1 will try your po.sitlon of Kot, an.l...wait hero two days longer. 
Tf tliis rea.-hes wiu in l ime to ona'il.' .vo.i to got up a liigli polo at Kot, eominotlco your blue 
lights at 8 o'.-lo.-k. ;;iv.« me ratioii.il i.itervals of 20 an.l 2.7 niiniitos, and n.iv.ir mind nboiit 
aeii.liiig m.« m.ll.e. lOr I will...he on tbe look-.iut h.r y.ni b.itli the nighl.s .if the 2.7t,li and 20tli. 
I Hond half-u-.lo/..in bine lights, an.l,,.tho .sooner y.ai blaze the bettor". 

Ho writ.o,s to Wilcox who wti.s following up in tho rotir, con.stnicting platforms 
and marks for Iho lintil obsorytitions l.bat w'oiild bo made tho iiillowLng year ; 
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Agra to Djghra 

Wiioii you leave to U.sira. hill, on which mo|h<'I. a wtaf-ioFi for the final work. 

Be most careful in gottin^r where the stfition Tuark can he eri^u'avofl on trie solid rock of tlie 
hill, and rouiul it built a pile 14 feet scjuare at toj) and from 2 to 3 foot high, the sides lying 
north, south, east., and west, putting a <*entre stone at the upper surface duly above tlie nriark 
on tlie rock by nieans of a plunib lino, or by two iustruments placorl at riurht angles to each 
other. It does not follow tliat the station wfu'ch you fix for tlie linal work must be the same 
as that for (he approximate work'. 

I have just arrived at Didhi. ’i'our angles iiave l)een received. 

4diero is but oiu^ way (hat, I know of cleaririir thr^ ray. Lay down (he positions of thf> two 
placw correctly, and calculale very accnralely the angle which tla’* ray ni.ikes with any otLer 
ray. Lay your instrunifait in iiiat direction so iVaiicl, send a person on vva(h flaurs, which 
you must filacc' in tlc’! lino from your station. ('u(/ down t!ie intervening ol)sta<'les, aiid then 

burn l)lne ligiils at tlio to[) of' as liigii a j)ole as you c m get. ... 

The labour oi' clearing (hese villa,g;e s(,ritions is <j,iife ternfie, |»ut it m to Pc ;icco:nplished 
by p(>rseveran(*e“. 

He found tlie hills were no\N sheering fowaT’ds thf‘ w(vst ; 

Pnnhous to leaving Palaa'a I sent a. pat'l.x' un<ler Lieut. P>oil.*au to e\'|)jore t!ie sandstone 
rangi^ to the westward...trying wlfthor th<i serit>s miglii- not, be carried furtlier al'>ng tii(»se higle 
lands, for the adv^-tntago of nat-ural lieigdits is sri obvious tliat it was a great ol»jeci ...t ) cling 
to the hills as long as it, was practiealiN'). Tliis expedition ended in failui'C'g 

Ho writes to Olliver, still «l.*ttiiuod at, Kot which was Ititer be ttbaiidoued ; 

Jlr never rains but it {xuirs. !t)(( gallant blue lights clot,hod in parcirment c.rmct in from 

Agra this morning. I)i<l I not- tell yiai (,he only wav of making yotir friend,s serve you is t^. be 
indefientlent i>f thom^ ? ... Sevei-al liigh tiaH»s.,.woul<l elte.'i.ij tlly ohsian’o a blue ]igl.it, imd 1. 
would cut th(»m down witbout any crvmmiseratiori if 1 could iiitch on the o’liioxdous objects, 
but it is cruel work ha,cking and liew'ing, and finding in th<' end wo hav'o destroved trees 

wliicli did not stand in the way [ i 5 v»-<>o |. ... 

We are obviously in a hobble, from which .sheer good rortune onlv^ <.‘an firing us wfill out. 
It sooiiis to me in vain for you to burn blue liglit.s without- our laiowing soniething accurate 
about tlie ray, and the only way of doing t.hat i.s to set st.e;idily !• a work v'irb ,\ minor srades, 
whieli T shall coTninonce on my side as soon as I can jmt n[) my instrument (<ri the scalTo! iiirg, 
and you liad hotter commonco on your side as soon as you have pitchofi rai t he most, pr-olialdo 
spot for a station. We shall inoet tlien about hall w.ay-- i-e** miles from hei’e, juid then only 
we sliall know where to look for the blm^ hgiits. ... 

We are clearly, too, in a lobiiie a-I>oni, Dehli | .va;. |. f.he h'.;.rh bin i t,o tlie north-west 
corf.ainly obscnri'/d the Debdi hill, ...and only niglit rolra' ti.si will lcv' r)ver the vliiliculty 
[ MI, 233 ]. ddie whole of that ray up to t.tie high land...vva,s seen this eveuiiig, but iMthiiig 
beyond. ... In fac^t, this Culistan, or lied of* roses, is like to be a, bovl fif torment to us, for it- 
is lower than all the country to the nortli...b 3 " at least 20 foot, and nothing luit the Iditidir^ 
of the tlumna enabled me 1 ,o see it from Karol. 

P.S. It is in vain (;o liurry or distress ourselves. Wo must set. steafJily to work about 
this ray and put ourselves leisurely to the wbeel. Fortune, like our friends, will liel}i us 
when wo are iiideiiendont of her aid, and then slie will ho d<nnlisli kiir fh 

tiresome delay.s forcetl Ever(‘st to devisi^ u- betPer w ay of kxjatiiig his 
stations^—ray tracing ; 

The station of Bostan was selocdtxl by Mr. Olliver hapiia/.ard. ... Fortunately it was a 
veiy felicitous Holeetion, but, previous to seeing the blue lights on the niglit of ( lie 24th ,fanuary, 
I liafl no iKition of the direction in which they w'onld ap|>ear, because no ray had lieeii traced 
out, as was afterwards tlie practice. ... The s()ation of Dori, ... as well as the Ivutufi, furnished 
a never failing landmark for having down the position of the new stat/ion, and tlie rnetliod 
of tracing rays being then nnknown except by minor triangulation, it was considered an 
unnecesHUTy Bource of delay. 

The Ihistan station furnished the first occasion of the necessity of (.racing a ray. ... I 
sent Mr. Olliver to .select a station in a direction which I point.ed out, and detached Mr. Sub 
Assistant Murphy to carry on a minor series of triangles to the site chosen. 

Mr. Murphy, though he had hardly ever used a tlieodolito before, ... acquitted himself 
most ably, but this result was anticixiated, for before his triangles wgire fiuislied the Oateri 

iDDn. 321 (88-90), 12-1-34. Mb. ( 133-5), 9-2-34. »Narr. 183.3-4 (48); PoileairH report 
30-1-34, DI>n. 331 ( 21 ). «from Karol, 25-1-34, 321 ( 106-6 ). Mow scrub covered grourul liable to flood, 
•from Bostan, 29-1-34 ; DDn, 321 ( 110-1 ). 
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bluo lightB wero bobh by me on the afternoon of the 5th February. 1 hough 

the ablest pnv(‘t.i(‘al |WHon at that lime un<ler my orders, the observed angle differed from 

that wlueh ho laid intimated to me by the eriormoiiH quantity of upwards of 14 de^^ees, 

'I'hough alone at the instrument witliout a pernon to ansist me, 1 commenooci a similar 
minor serifs, wit h a view of tracing out the ray to KamdJioara, but as I wm obliged to return 
evori' evening before dark to look out for blue lights, this ofieration was likewise anticipated 
bv tiie aripearance of the heliotrope at that station before my work was completed. 

^ It uas |)Ja,in...thnt the minor triangulation must be sup(?rceded by some mort? extioditioi^ 
method, and...such meth.xl I accordingly devised, ... or. which...Mr. Miirphy agam...met with 
complofxi suc(u>ss in a matter perfo(d/ly new to him . r. i i » • * 

By the substitution of a rajiid perambulator traverse for the laborious minor 
triangnilation, the running of such ray-traces betwixui two stations that wore not 
mutually visililc bccaim^ a practical proposition, and its general adoption grimtly 
facilitated the hiving out of triangles across this fiat tree-covenid country f 79 J. 

Everest now sent Rossonrodt? forward to the Delhi Ridge 
to select a. statio., 0 . connect ^vi^l. Deri and my jioint-s east- to tlie .lumnah. The station must 
be sueh that T caiv put tiie large instriirnent ii|)on it. 'fho station flaptafl, the Pathan 
Mosque, and the old ruin in Mr. Frazer’s grounds seem to be tlie most eligible spots^. Mr. 
Frazer lias c<vnsent('d to my using the ruin. 1 send a noO' for tlu^ Brigaiiior asking his 
permission for von to examine and oecii|>y the flag station. As to tin' I’athan Mosque, see 
what (>a})abilit,ies it affords, anti wdietlier it. cim be made strong at a little expense, and 
whetlior tlie priests will allow of it - 

Turn your lieliotrope to (lulistan ( pi. p P»ostan j, angle d'A'' lUMirly witli Deri, but I will 
turn mv^ lieliotro|'e to von, and \'on ma\' tlaai get tlie lay exactly . Make ha.st»e in giving 
effect to this, otherwise yon will <letain me'k 


and on 80 th January : 

My lieliotropc' will l.>e up thi.s CiV^eniiig, and directed towards tlie Delhi llagstafF as nearly 
as 1 can do it. If yon see it t here will be an end of the ((nestion. ... If not, you m/iy conclude 
there is some high hind interx'emng, that- is t^) say, provi.lotl \’’on are awake and at your post^. 

and again two days later : 

1 .saw the Pathan Moscjue and the wl.ole of that- hill hist April, and thought then...that 
it. is a iia.stv place. Perha.p.s, liow(‘v<?r, i( may t-nrn out in the end to be the only plactvlikely 
to answer. ... Hut tliere is a.noth(’'r lull al)ont 5^ inile.s s.s.vv. of the llagstalf, on wlii(‘h Mr. 
Ollivor went last June, and I am equally dett>rmin(Hl to g<'t that hill befon^ T leave my pre.sent 
camp, so that 1 may. ..judge fV.r myself when. 1 get to Dellii. wit/hont tlu^ necessity of coming 
back h(^r<'. ... 'I 1 h’ bearers g(. with a flag and heUot.rr.t)e wl.ich yon will be so good as to put 
up on Mr. Olliver's full. ... 

There is immense dithf'nlty liere in laying the hrdiot 4 ‘ 0 [) 0 , for I liave too rnncii to do to 
superinteiKf it myself, ... lint wo must do the Imst we ean, aiai as soon as ot her difficulties are 
got over, m>' lieli.'>t.ro|)e will b(’i turned all day long to your two stations*^. 

He wriP^s to 0lliver on tbo same day ; 

Mr. llossenrodc» lias got. entangled amongst tdie nasty buildings on Mr. Prazor’s bill. ... 

On the night of the 30t]i 1 had blue lights burnetl both at Karol and Hnlandshelmr ; the 
former I lost, all.ogether ; of the lat.ter 1 saw two burned at 2(1 minntt»s between, and I took 
the angle to one of t hem. ... Last niglit 1 burned lilne liglits again at both tho.se places ; 1 saw 
all the Karol one.s and took angles to throe of tliom, f>nt the Bnlandsbehnr one.s were lost 
altogetihor, for a west, wind set in and turned the whole sky into pea sonj). ... 

Ife prepared against the clearing u[) of this mi.st, for it certainly will not last much longer, 
and evain iiovn^ soems clearing away. It will, jK»rha[)s, be succetHled by a low fine days, of which 
W’o must mak(! tiu’ most^*. 

and to RoHSciirode again; 

Tliat large ugly t'»wn is .-o full of smoke that I quite despair of even seeing the Pathan 
Mosque, or tlie flag.st.aff tower through the haze, for even the .Jurna Musjid is seldom seen from 
here. All thi.s day 1 liav e had this hfaiol.nqie directed towards tlie flagstaff tow'er, as computed^. 

Mr. Dlliver and Mr. Murphy are both ahead, working <nit the ray to the northern station 
which, according to t fie plan now ostabli.shod, is done by a minor series of trianglos closing in 
the two ends of tlie line. Tlie mode is most certain but rather tedious, and your aid would 


* Narr. 1833-4 ( aa-S ). * VVra. PYiiaer’s hou.se was the historic Hindu Rao’a house of 1857. For 

accounts of the old buildingB an Ruigo, v. Fanshawe, Rullock ; Sarkar. ^ DDn. 321 ( 104" 5 ), 25-1-34. *ib. 
( 112-3 ). il>. ( 1 hi 7 ), ( hiliHtari. 1-2-34. •ih- ( 117 8 ). 1-2-34. LStand on the Ridge and try to make 
out the IVesident’H House across the city. Wait for tlie rain ! ! Biir. 
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be invaluublo to me, for 1 oannot loave tho uintrumont, and am obligod to remain and compute 
the data whicli other people send in. ... 

Mr. Murphy's work with rny littlo instrument is tho vor\' Ixist, secondary work I have 
over s(M3n, aiid he will soon turn out quite a first-rab'i performer. He is zealous and indefatiga¬ 
ble ; works as hard as I want liirn, nevf>r .S{)ares him.self, and is most coriwt in all he does. 

I intend to carry a minor series...from tlie D(dhi Pathan Mo.sqin» station to Gulistan, sides 
to 5 miles or upwards if tii(^ wt^ather [>ormit.s, and...liud out exactly how tlie ray lies. ... 
The Mosque is a detostaf)le building. 1 am .sure f .shall nev'er be a))l< to build a. pillar on 
it 4 feet bigb, witli circniar .store’ at tof), 4K inches diarnot^'r. It will nev er bi>;ir .siicli a weigfrt, 
nasty rotten old building as it is. Can you not gel clear of the buildings, standing orr the 
hill on a pile of our own making, such as we always liave in the 0.'J\ Surv(\y ? 

and the following day ; 

You anr wearing nre to hddl< .strings about tins Delfri ray. My liehDl rr^pe was direci.f^d l.he 
wl»olo of yesterday at tlio [a’oper elevation, arei at an ajigle of of)" IP with Deri. ... Are you 
not awaro that if a heliot-rope .serjds it rays at. a partitMilar elevation in any direction wliat(>v^or, 
if it is not sf'en at tlu' ()r('cise sjrot, it inns! he .seen by going either to tla^ riglit or loft , unless 
{there be some liigir objec t in fi’ont whi^dr obstnict/s it ? ... 

Go to tlic^ right, and (lie left, and to the (i’ont , until yoti do see my Gulistan Irdiotrope, arid 
note how far it is out. ... if you do not take some jiains...you will never succc'ud, and 1 may 
be detained here for* the next (\ years. It is pleasant enough fof“ you, 1 da,re sav. near a grand 

oozy city, but for me and all about na^ it is a great nuisance, I assure void. 

.Kventst's pationc*(^ (lonid not Itold out ; lie called lv08s<airo(k? in and writes to 
OJlivor, wlio Wits now slunving lights fnrm Dateri: 

I saw the liulandshehur blue lights to-night \a>ry clearly Icarnl., as soon as <larjv, at. 2o 
imimtos intcTvals. it is )>lain we have a simrt of voiy fine’ weatlicr, and if it is as clear tomorrow^ 
evening as it was tins evening, do you lairn 4 blue light.s at 20 minutevs intia'vais, as soon tis 
dark. If vve arc so fortunate as U\ ha ve no tree.s in thc' way, they will probalily Ix^ seen. ... If 
it is clear an<I tiicy are not .soon, tlien the minor .sc'rios is the onlv way. ... 

Mr. Rossenrodo’s heliotrope on your hill ['I'alkatora J has b<3en .seen and intorsected ; 

not so on the Pathan Mosquo. ... Mr. Rossenrodc is misconducting himself, and I havtt 
ordered him hack to cam[e Desire Mr. Mur[)hy t.e proccod immediat.ely to iiellii, a.nd srdect 
a station wlience Deri, Gulistan, Dateri, and Mokari, can l>e .seen, and when in' has got/ a 
point ( which I would have ratfior on the solid hill than on any building )...let Irim turn his 
heliotrope tow'ards Gulistan. ... 

If Mr. Murphy (‘annot clo without a laiilding, let him try tlie Pathan Mosque. ... 1 think 
the flagstaff tower may be made to answer, but you know I place gre<it. confidence in your 
judgment, and \-ou know the placid very vvelP. 

Murphy's services were not r(M|uirt‘d, and Evc^rcst writes again to Ollivcr throe 
days later, telling that svu^cessful observations had at last been taken to Delhi where 
my brother undertook to Inirn blue lights f i iq ]. I did not succeed,..with the ])lu(’' lights which 
my brotlier ]>urned, hut ha\ ing removed Mr. Rossonrode, ... and .sent out Jey Singli and Re.ssal, 
khalashis, to take command of the lioliotrope, I got/ the angles wdth licit/ station most per¬ 
fectly. ... I have given order’s to strike Hie scaffolding in the morning, and have sent it on to 
Dateri ; I move on to Deri’h 

Everything went well at Deri, and Everest complimented Dove and Martin, 
though he continued to pour scorn on poor Rossenrodc ; 

I hav<^ made short work of the hill stations. The moment Mr. Rosseiirode was fairly' off, 
tho Delhi heliotrojxvs a{)[)eared in full blaze, just within a few .soeoiid of tlie spot t-o winch my 
heliotro|xrs bad so long Ixxmi dii'oc’tod in vain, I liad stolon a few rays to the Talkatala lielio- 
trope the day before, though Gixl knows they were grudgingly enough dole l onf to me, and so 
T (quitted Gulistan about 2 o’clock on t he ov'oning of tho hth. 

On the morning of tlie 7th 1 arrived at Deri, and as therr* w^as no Mr. Rr>ssenrode to doal 
with, but mei’ely a parci’l of unsopliisticatod naf ivi^i, witir the excof)tion of Mr. Dove at Meoli, 
who managed his }»oliotropc in a ma.sterly manner. 1 got ovre* all my work in high style, and 
quitted Deri t.his riK^rning. 

This morning also f arrived at Talkatala, and still thanlcs to the al>sence of rny Principal 
8uh-Assistant, found all my lieliotropes duly directed, measured the supplomontal angles, and 
am off to Delhi in the morning to do tlie like**, 

1 J)l)n. 321 ( 12R2 ), 1 & 2^2-34. Mb. ( 122--t), 3-2-34 ; the circular flagstaff tower stands at k.k. 
end of Ridgo. * from Boatan, or Gulistan, 6-2-34, DDn. 321 ( 126-8 ). * ib. ( 13(t-3 ), 8-2-34. 
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He reached l)eltd on hth February and wrote to Olliver the same day ; 

1 atn all alniio, and have no time to corn[>nto at pni.-iont. I lelt (Jiilislan at 4 o elocU in 
the evenitar of the rtth, and till last nifjht have hwn on my leas ever since. Von had tretler 
try your own hand at computation ; yon are qnito o(|nal to il. ; biwidos yon have Mr. l{,oa.senrod(i 
and Mr. .Mnr|)hy to help yon, .so it is three to one in your favour. You must look on me as 
a worker of roiraclos. ... 

Tlio most, abomiiuiblo misehiof has been dojio lioro. Mo loss tliari tlvroo eontros besides 
the j>oHitioii of tlu^ tla^, and not one of tliem boMrin-j^ tlio least rolafion to tlie rays m which 
they were observed. Mtather is miy one in the middle of t.he building. 

There woiiM not, liave been a better or more solid spot tlian the gateway ot the KliocJa 
Jan Kluin ka Mnsjitl, alias Ram Dhoara, which hjia...been called by ns Heaven knows why 
the Pathan Mosque. 1 shall lix the station in the centre ol that gal.eway ; ... Mr. Rd.sHeiirode 
could not have bad an easier task than to have Mxe<l on the (Mjntre ot the gatewivy a,r, once. 
'The domes do not interfere with any of tlie raysh 

Again on lltli Fcbnia.ry, ovm-wlielineal by c<irre8i)<>n(loiu;o ; 

Ttiis is gi“a,nd we;ith(a‘ to h<d sure. It will rain, a.nd it will not/. 

I am bihlding a place like that at Aring f (o T J cn er tlie gateway of the Ram Dhoara, and 
the vile...lioli(iay has (‘ompletely put a st.o|» to my work, and inoreovia' closed up t,be 
Treasury so that no money can be olitained. Tla*, clouds have (‘losed iiji the sun so that no 
heliotrojie can be seen, an<l it seems a regular comliination of heaven a.nd earth to bring the 

operati< in.s t,o a, full for st op a time. ... 

I have no jilai'c roa,d>' for otjserving ye'. ; t liere has hocn no gett ing anything dorai in Delhi. 
It would be in vain to burn bine ligiils this weatlaa-, and eipially vain to begin imt,il the instru. 
ment has a ]ilace to st.and on. 

1 am overwlielmed wit/li bnsino.ss. NO los.s than 7f> lettei*s came in upon m<i at once when 
I arrived. 1 do not, know when I sliall be able to attdMul to my own ojienitions again ; it is 
enough to drive one matl. If I sit down to eomiiuto, msta/Utly some p<M\son comes in to dis- 
tra(‘t iny at lent ion t o some other sulij(s-t, and ] make a mistake as t he iiecossary (‘onsequonee. 
It tookMhi iKiurs and hours ye.stenlay, and lo-da\’, letters, let),ers. payhills, accounts, and 
what not. havt^ proveut.f* | my doing anytliing. 

I tiie following day 1 I fin<i when I wrote to yon (,his morning, I ga,ve >'on t he angle which 
resulted from my com]>utat.ion at (hili.stan, instead of tluit at Meoli. ... lb it wlien peofilo 
are coming every instant to distract, my att-ention, 1 am eti'rnally making blnuflers. 1. cannot 
com|)Ute unless 1 arn quiU' (piiet. 1 find I have made a, blunder in the proceeding compui.a- 
tions from t lie same caused 1 loq |- 

All roinitl visibility from ibo Ridge was exceeding didiciilt to arninge, and it 
was not until tlu^ 22iid, afUa’ two \veek’.s iroidilesonie work and belj) irojn Boileait, 
that Kverost was satisfied, tind a-bk' to leavt^ tor Dateri. He liad in the end to 
abandon the Ihithrin Mosciue, or Jlaindoara, and tlie tiiial obsta-vations were made 
from the building in Fraser’s compound known as Pir (diaib, which, ht^ writtes, 

derives its aj>[>oIlation from a small da,rga of a mahoniedan saint, of that na,me. I ho 
ol>.servatif)ns...taken on the s'>uthern dome of the linllding. d’hrough an aj)erture in the key 
of tlu^ <lome, a mark has l>(«>n normally idacod on a piere of brass Insorted in a stone buried 
in tlio floor of t/he lower story: this mark is [ ] feet 1 k>1ow the npixT station mark. The 

darga is .strongly reinforced wifii linttresscs, and a. st.agi’i has l^een a.dapt«'d to t/lie jiarapets 
surrounding t,he dome so as to i.solate tlie oh.server from the instrumentd. 

Fanshawo in 1902 describes it as a,u obsiarvatery 
which stands on the highe.st part ^►f the ltidg<i, ... in a,ll iirobabilify th(^ tower u|>on which a 
chiming clock was (iroct.erl by tla^ King. U is popularly known as the Ihr (hiaib, or the hidden 
saint,, ... from the nndergrouiid galleries whicli conru'ct, it wit/h the plain to the nortld. 

Idle building was the look-out tower of Foroz Slialvs Inniting palace. Not 
knowing of its adapttition as a trigonometrical slatiou, Bullock writes in 1951 ; 

(hie of th(^ rooms on the ground floor has a cinailar hok^ in the centre of il.s stone ceiling ; 
dire<d,ly over it, is another hole in Hie roof of the room above, and on tlie top of the second 
liole is a hollow ma.sonry (rylindor three feet high, and 4 inches in iliametor. ddirongh this 
series of ajicrtuivs there 'is thus a clear view of the sky from the room on tlio ground fkx.ir^ 

' DDn 3*^1 ( irio-S ) 9-2-34 ; also known as ('honburji, or “four towors Bullock ( 26 ). ^ DRn. 321 

( ns 43 ) 11 &"l2 2* 34. ’ ^ Meridiimal Arc, ( 261 ) ; the crrectcd height 39' from Trl(/. 53 H ( 1 ) ; cf. station 

at Ariug [ 4 ml T «Fanshawo ( 58 ); cf. note on “hidden pa.-sugc”, SPUc^nma, 16-11-1951. niullock 

( 26-7 ). 
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In other words, Everest was able to get good all round vii^w from liis iiiKtrument 
that was centred directly oveT liis markstone that was bmied in the gromi(i floor. 

From Datei’i Evtnest (tailed on l^3yton and liogan | if)5, 172 | to hel]) in locating 
stations along the Siwalik ran ge ; Pe^d on was to go to Hard war 

and two stations, o 7 )o 00 Ivunknl liill, wliicli is on the west bank, tlM> (►thor on 

(diandi Pahar, wliiofi is on tlii^ oast bank of tii(j Gangos. ... ^'onr station on the. (diandi Pabar 
8 hotild...(* 07 nrnand a. cloar vnow j westward |...f(>r wliich purpose it would bo t)ottor...to soloct 
it o!i tho west sido of tiu’i totnplos. Having (iotio tliis...lind out wliotlior tlio Arnsoi. or Tiirdi 
tiill and your Hanlwar station aj*o vi.sit)lo from each ot(ior...l)y..dioliotrojx?. If th(\y are cor- 
tainly visiijio it will save trouble, t>ut if not yon niiist soloct one or more .>f tho higliost intHf . 
rnodiiito points on tho T*ango, and cloar the jimglo fortiiwit-h. ... 

Find out liy liook or by crook, and fix tlio diroctions of tho lioliotrofio at tho Hardwar 
station to Ainsot, Godhna, and Jihulsna. ... I will shortly send yon nj) sorno of inv aiilost 
heliotrojMirs with tlioir instrumonts. ... J*,s. A looking glass with a liolri cut through tho 
silvering is an excolloni sulisf.itute for a holiotropok 

He was insistent on speed ; 

Make yourself aiMjnainted witli all those localities, and ho untiring and alort, Dojdt go 
to sloop, for wo i\r{^ a.II gr*own very a<dave in tho (i.'T.S. catnj), a.nd <‘,a,nnot hrooU tlio dolay of 
OiisV’going gentlernon. My last holiotropo will (juit IJelhi in t»ho (‘ourso of a day or two. ... I 
shall send tfioin ni) to >on, and as tho lioliotro[>ors have Ixx^n trained to habits of alertness, 
yon wall be so good as to set them an <5xainple to euconrage theni“. 

Whilst Evtu’est was linstling northwards past Meerut, testing one point after 
anotlnn* in his effort to got symmetrical triangles, and witli Boileau and Olliver at 
their wit’s end to satisfy him, lie left several of tho stations to be occnpiodat leisure 
by Wilcox, wdio, he wribts, "‘still exercises his superiutemle at Aring in hopeloss 
despondency ”. The a-tmosph<n'e giew^ desperately thick and murky, and many blue 
lights were burnt to no avail | 105 () |. He writes to Keelan from Dholri ; 

Yon ha'v e, of courso, not I aimed any bine lights as yet. The atinosphero luts lM>en so ha/.y 
that I havx> hardly iieen able to see iny lani)) wliich is liardly J a mile off. riie only way is 
to wait patieiitly and l>e prepared for the tirst fav’ourahle opportunity. ... 

MoaTitirne employ yourself in raising tlu* rnastors high as yon can...for without that tfiere is a 
vwv poor (‘hance ol my being afile to see it. There are some very higfi trees in tlie direction 
of 8aini...w}h(ii lilock up t.be liorizon a.ltogetlier. 1 have been lopjimg some of tlie bigliwt, 
and if J could lind out exai trly wliicb of them he in the way, I would Poor them immediately, 
but I tiaiinot say (exactly, from not knowing the precise dirof*tion of the ray. 

I have sent out Mr. iVlmphy to trace out. the ray, and then perhajis 1 , sliall l>e able to lind 
out what I require. In tlio meantime, as I said before, do be patient lind watcliful, for this is 
one of the gi’eatast ditficulties we have yet iuul to oacouiiter^. 

It is hardly surprising to find that there was an accident in handling these heavy 
masts, and Everest writes to Dove on 5 th March^ ; 

1 lioar from Mulheran that you met with an oc^cident in a fall of tlie mast, and 1 send my 
palanquin to bring you in. You had liettor therefore return to camp in order that we may 
look after you. .1 send out Mr. Martin to give tho time to Chitakun when tihe bluo lights are 
burning, and if you can lend him your watch it will be an accommodation. Do not detain 
my palanquin, liut come back as quii^k as you can without hurting yourself, f ir the line weather 
is going to begin, and the morning broke propitiously, 
and to Olliver ; 

The sun rose very bright and firopitious this morning, and T fancy tliore is anotlier sjiiirt 
of fine weather coming on, of wliicli we must make the most. ... I have soon the Hamdlioara 
heliotrojie from the scalfolding | 000 ]. If no tree is in the way I expeet to see your flag at 
Saroli provided it is high enough. 1 exjiect atso to st>o the Dateri flag, ddie ray t.o Saini will 
give a great deal of trouble, being frightfully encumbered with trees and villages [87]. ... 

I tliink a minor series will not be neceasary for tho ray Dliolri to Saroli, and I only set 
you about it hecaaise it is as well to employ these nasty ]M>ia-soup days hi tliat as not. But 
Lieut. Biiikmu and I have tKitwiMin us deviH€id a shorter plan, viz., to start from the scaffokJing 
with a fieramhulator hi any direction, and make a chain of as long links as we can, teriiihiating 
at tlie station to be found [ 32, 79 ]. ... 

*])l)n. 287 ( 805-6 ), 27-2-34 ; Poyton’s angle-book, 4th Feb. to lltb April ; cue (V)ni}>. M O/htMl-C. 
^DDii. 333 ( 28-9 ), 4-3-34. '’ DDn. 321 ( 17.5-6 ). ^ Dove was back at work liy 9th. 
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This...will be liulispensiibU' in t.bo ray from this to Saitii, for it is ciomiaeered by some very 
high troos about « or 8 ttiilas off. Mr. Murphy atartod oti thi.s work tliia momiiigT 
Even after the turn of weather things did not go too well ; 

Dholri seorn.s to have boon a bowitcbed plate from l>oginuing to end; I got flags and holio- 
troies, l)ut Koinotbing or other happoiw to [trov'ent my seeing blue lights. I do not know 
when we shall recover tho effects of the lirsl. night’s burnings in that vilo poa-.soup atmo,sphero. 
All who have gone out since soorn determined not to fall into that error at all events, for 
however clear it is the.v will not burn at all. When the lights are burne<f and seen distinctly, 
oitliGr Ji trev is in tlio wa\', or tho jiolo broaks. 

Two (iay 8 aL'o 1 soiit out Mr. Murphy...to find out the diroctiou to Saini. He htx 8 ... 8 ont 
in )U 8 work, wliioh is tVie most eomploR'* jumble and oonfusion imaginable. ... Thus the only fine 
weatlier is omployod for the purpose of wasf.ing my b€^autiful blue lights. 

1 ba\'o sent out a positive order to Mr. Keolaii at 8 aini to bum foul or fair, both this evening 
as soon as dai-k, and tomorrow morning af 4 o’olook. If' the charm is dissolved. I shall see 
them, hut Lord knows, some ])olc will break, or it will get misty, or tlie harkara will not arrive 
in time, or somo high tree will ho right in the way. 

1 have hof’tn intiorruptAxl in writing this lott<n\ pf>lo broke at Dateri, and the light 

stood only 54 fe( 4 :. liigh. Lain got viyi and l>urnt them in his hand as high as he could reach. 
Mr. Keolan hurried last night, and uill not liiirn again till tomorrow morning, ... 

1 do not. know' what has hfR-omo of the digging implements. ... 1 fear some has been made 
away with, kikewdsc the 1,200 hithoms of cotton rf>pe which wais supplied about six weelcs 
ago. 1 canrifit imagine wliero it has all vanisherl. and everybody is (railing out No Hope ! 
No Hope ! Give me Rope ! 

Tho 8}'stom of ray-t racing had proved its value [ 79 j and 
Mr. Murphy’s worlv was reduced to order by Lieut. Boileau, and t.he ray fell on a high yiipal 
trfM 3 about 2 miles off. This was cleared awaiy liefore nightrall, and this morning at 5...the 
Saini lilne lights glittenvl above the rrmngoo grove behind the high mound of Luval. Mr. 
Murpliy’s ray was ('ornM.'t t.o wdthin a few seconds, so t.liat the new method [ by poramhulator ] 
is as iM/curate fis ikxhI h(\ and mn(‘h more expeditions than the old. 

WIh^ii you follow tiio new method, please to draw up thi^ observations exactly as tlaiy 
are registered in tlie angle hook, and he most careful not. to sul^stitufc A where fi should be, 
for in.,.t,hat consisted Mr. Murphy’s error. ... I (-an take out tho diftorences myself, and like t/O 
tnist to my own computations. ... 11 1 had your observations 1 could compute the ray whilst 
we art^ putting up tho scaffolding tomorrow. 

Mr. Mnrjjtiy started on the forenoon of the 5t.h, c^oraydeted his work on the 6 th, sent it 
to me earl\' on the morning r»f' tho 7th. Tho Idnnders were rectified by 2 p.m., and by sunsot 
the ohstrucliing trei^ w'as foiled, and the morning of the 8 th the blue lights were soon. Ihe 
distance is 20i miles. ... It...shows how* much peojile can do when they like to exert them¬ 
selves. Hf' will turn out a voiy clever and first-rate man, I am sure ; method is all he w’ants^. 

Hot weather storms come suddenly and with groat violence—a lot of dust with 
possibly a little rain—and a drop in the temperature. They interfered seriously with 
observations, and Everest writes to Koelan from Begarazpur on 16 th March ; 

The storms, I supfiose, have det.erred you from huniing, and you will have acted quite 
right in retraining ; hut. now attend. 

Tlie storm sulisided this morning at J past 5. If you had f)umed a blue light at that time 
and I had been on tfie look-out for it, 1 should have seen it ; hut I took down tlie mstrurnent, 
and I su])]»ose you <lid not burn, hut went quietly to hod. Is that not so ? 

Now, if the storm assails us again at 5, we will wait till it. is all over, and if it is RuccotHlod 
bv a calm, you must hum one blue light as soon as the atmosyihere aj^poars unruffled, anii 
burn tis inanv after it at 16 minute intervals as will bring you up to J of an liour before simrise. 

If tlio sky is clouded but tho atmosphere free from agitation, you may burn your last 
blue light at sumiso'^. 

To complete observations at Begarazpur, Everest laid on a definite programme 
for Keelan and Martin, who were showing lights at Saini and Sheopuri, two lights 
at a given interval from each station in turn^. This did not work according to 

plan, and Everest writes to Keelan after midday; 

You are Cfn*tainly most irregular. Wlio hut a half-crazy person would have chosen a time 
when it was blowing gr«^^t gim.s to bum his blue lights in utter defiance of my orders, and you 


‘from Dholri, 5-3 34 ; DI)n. 321 ( 178 ). Mb. { 183-4i), to Ollivcr 7/8-3-34. Mb. ( 193 ), 16 3 34. 
Mb. ( 194-3 ), 17-3-34. 
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certainly did thin on tlie morning of the 17t.h. ... 'Pho klialaHic^ mo you at 4, wlien 

wa8 obliged to liold on with both liands to sav'^e inysnlf from l)oinijj blown olf tlio Mcanblding, 
and neither lamp nor taper eonld ahow ita noseb 

Keelan continued to be unlucky [88], and wits wcalhal two days later— 
*‘The naik of my escort, Shekli Ahmed, is sent out to take cliarge of the station 
and to bum blue lights under instructions which lie has recteivcMl from me [ 41.^ 

Continuing to storm and rage at each and all of his assistants in turn whenever 
anything wont wrong—standing to his instrument for many liours tlii’ougli the 
evenings, and again an hour or two before dawn till 10 o'clock oi* so s]>tHiding the 
day at correspondence or computations—insisting on liis assistants sending in their 

raw observations so that he might compute them himself- praising.scolding - 

jeering—mocking—and sometimes patiently explaining—Kv(M*est steadily brought 
his team and his triangles within view of the Siwaliks, and wrot(‘ (o Peyton from 
near Hardwilr on ^rd April ; 

Tljn in^^trmnoTit will l>c at* Cliandnl jHirhaps in thc' aftorraxui. I’omorrou' you had Ixatfir 
i\irii ihn Kliusiw) liclititropo t>o (diaiidni. Lea\ o i<. midor chargu of a ouraCuI jxa'son wit h t)i‘dars4 
to ho most puiiotiial from suiirirto till 10, and from 2 till snnsot., Jind (lion como to moot, mo at 

llardwar. 1 shall bo glad to soo yon in ordtir to disonss tlio allair w*‘ lja\ <^ in hand. Will 

Chandiii (‘onnoot with Mohan ? If not., will Solimpur oonnoct with .Mohan 

The lay-out of stations along the Siwaliks was excoerlingly tronblt^some ; 

The sorios puitPvl tbo last of tho soiithorn hills at tho .Dolhi station. It. (-amo on t he 
Sowali(“ liills at tho Chandni Pahar, noar llardwar, which 1 intondod to ho iho (vish'i ti point 
oonnootifig with tho Ainsot hill, ... a, traiisforring point for my [)ro]K)S(vl baso. 'Tho Amsr)t hill 
being, in fa.ot, tho t*nly peak visible both from the site of tho l>a.sodin(^ and tho stations in tho 
plains, it wa.s Jibsohitoly noc^ossary tliat what.ovor point was seloop^d to t.lio oast ot it, 1 lu* rays 
from it to tho west and soutli must bo thoroughly unobstruoiod. ... ('handni Pahar was not 
found t*oaftswer, ... and no fewer than (I other stations laid to bo oiaMipiod in t he Sowalic range 
before otie was found vvhi<;h would ser\<^ tho ])nr|>oso, 'Plial. ono...has booji cidlod In mn the 
lull of iJhoiwala, which is tho iioa.rest villago, and about 7 or S miles from it iu tliv* Dun. 

But tho ray..,to tlio Amsot station wa.s not uiiimpodiHl. It, (lanko 1 t he laugo oi iugh poaks; 
one of whicli stood so exactly iu tho lino that, tliough the Ams»)t ladiotrrope <‘onl<l ia? soon rd<mrly 
by a j>ersou stauding 10 feiit to the south, yet at the only spot suitahlo ha* a station it was 
utterly obs(ajrod except immediately after sunrise. Tho del.<»(d.ion aral demnlii.ion of’t his imped¬ 
ing peak formed a new ditTiculty. ... Before the approxiuiatH^ series could l>e connec’od with tlie 
proposed ljase...8 (joints had to be selected, and one high peak ra/.ed about. 2t> ... 

in the Sewalik range there are no villages whatever from which stipj^ilies can be ol>tained. 
No water’ except after heavy rains—no guid<».s to show tlie paths if any existml no naiiKW by 
which the divers entangled peaks are known—and, except at' tho pa-sses wlux'e f)eo{de are 
maintained by tho State, no vestiges whatK^ver of aiiyThiiig in tlie shapes of humanil\. 

Wild elephants range...through the ravines,..leaving their ti*aces in evnry direction. They 
are snared there, t.hese lonely dismal hills being set with fre({uent pitfalls f<»**...entrapping them. 
... Where a vagrant male, or stray female who has lost her young, euconnters a pa.ssing 
traveller, he must owe bis escape to his dext<?rity and good fortune, ibr destroy liim they 
certainly will, if they can. ... As to tigers, it is the rr^gular den of tlujse whicli inlest t he Dun ; 
their own choice place of refuge from that notorious hunting ground. ... 

Amidst the.se and such like diiriculties...eacli of tlio S, peak after peak, luul [,<> jjfWiscended 
in vain until tlie right one was seleet/Otl. Tlie alarm...sjiread amongst my toHowers—the terrific 
stories... to Id of hair-breadth escapes —the bragging assertions of’ some of the sepoys who vaunUKl 
the number of cartridges they had expended, tmd the number of balls t}i<\y had t idgivi iu the 
bodies of wild elephants, when in reality they had doubtless bwii only tiring to assuage 
their own fear's—rendered it incumbent on me to be nowise chary of personal exjiosure*. 

Both Olliver and Boileau shared in this strenuous hunt along the Siwfilik range. 

On 7th April Everest wrote to Wilcox, whoso slow progress away f t) the south 
had left him out of the picture for a long time, and acknowledged 

two jirivate let tors... dated the 2lst and 3l8t Marcli, written in a hand w'luch it takes me lime 
to reiid. ... I am terrified to think how many letters lie unanswered ami unopened. The receipt 
of a long letter now makes me shudder. 

VDDn. 321 ( 197 ), 17-3-34. ^ib. ( 199 200 ), 19-3-34, * DOri, 289 ( 1-3 ), 3-4 .34. ‘Nair. 
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ri,.> loHK <l*>lay which vou rnmle in tlio noighbourliood of Noli put yon onl. of tny recolloc- 
lion 1 hiiAo no loisnw to tliinU of rtiiy but thoHO who aro immodiatoly undor iny suiw- 
inlcndoncc Aring to Nob...could not bavo wcupledrmi two daywnt the utino«t. I sicken 
to think how long you have taken about it. raliora to Nob...would have ilotainoil me less 
l.haii 2 ihiAs ; oiil> the high trees near Pahera seem to have boon in tlie way. 

.Now whilst you have been occupksl on these two rays - I have advanced from Delhi 
to llardwar. haxi'tiK visitwl i:$ different, stations, cleared 8 rays, and taktai 22 regular sets of 
atigles. all wit h blue lights which you ,.rotiounee to be impossible at this soasoti of the year. ... 
(ienerallv speaking, blue lights are scat lietter at this season...than any other. All dopenrls 
on the degree ol attention that is pai.l, both by him who burns, and him who observes. If 
\'ou gi\c proper instructions mini these instriictiotis are prot>erly attended to and both 
oarties he on the alert and watchful ...the l.hie lights will be seen well enough. 'I'here ks no 


failit 111 1 li(' s<Nis(»n nr at riiosfihwi. ... 

In MATnn (•as<v< tho blue lights at- 19 rnilt\s off tlirow an strong a ligfil as tlM‘ planat Venus, 
prnjnrlmg a |»nr<o| it ihlo shadow. ... Hut, tlieii 1 have Ikhm» ever on the wat-eli, my people knew 
mn t.(»o VM'II In neglect their l>uHine.ss, and unt a moment lias been thrown away. ... 'rhough 
wiAary fm want nt s1<ha|.. and worn out with watching, I have never indulged in rest until all 
that depended on my ifninediate exerl-ions was fnliilletl ... I liave set about clearing a ray at 
p m and nf>serv(‘fl blue lights through tlie gaji at hmr h<)iirs after niiilniglit of the same day. ... 

Where tl.ere is no clianei^ of alt^MMug the sites of 2 stations, I cliAar awaA trees without any 
kind of remnrse, Imt 1 make sure of that i.oint first. If af any site used in tl.(> a])proximate 
Hcrins it shnnid appear that the gmnnd is not. so wadi adapted to laiildin- as at a little distance 
tn l li<‘ rigid Ol- I(dt, 1 lorliear to cut. one sniMM-lln<ais lea.fk 


r 5 \ tlie lirst of Mav lut nioNod ti|> to ohstuvo at Hathipaoii and Banog and 
rei>oHe(l the sueei^ssfar eoiiijilotion of the season s work on 12 th, thanking (Govern* 
inmit “(dr the <unj)le means plaetal at my (iisjiosaf’ He writes ('Isewliert' ; 

I i.K.k till' field myseir...oti the Isi of XovaanhiM' | |. ...and In the end of the following 

April I sncr.M'dnd in seUsUing all t h(‘ stations furnished the architects with drawings...of the 
towtas tM l>c (>r(H'led ( seventeiai in nnrnher* ) - ineasnre<l all the aiiLdes ...and tractMl out the 
.sitn i.f a base line in the valUn called Hie Debra Dun. ... ddie lal>onr was treinenilous. ... 

N(Mr Hharat pill', in iafitudi^ 27 14' is the liill station of Madoni. th(‘ last natural height 

w hich eci uis <.n the eastern Hank nt t h<^ series for ujiw'ards of 215 miles of direef distance, so 
t hat m pioeefvhng further northward tlu‘ stat ions were to lie lixed in lands presenimg aliHolutely 
a dead Hat. At ' Delhi, in latitude 2S 41', is tht' last natural height on the wi^stern Hank, 
... further north than wliieii all the stations on both Hanks wenv..to he tixiMl in the same 
nnd<‘v iat ing plain for upwards ol lOO miles'*. 

He could jnstlv (daim that then* was dm instaruM' on r(M‘or(l ol a symmetrical 
stdies of jirineifial triangl(‘s liaving been carried over a country similarly 
clnuimstanccd'*''’. 


He Jiow sp(‘nl the rains at tlie Park with several of Itis assistants, computing 
n^sults and preparing for next staison’s o|)erations—designs lor file gietit towers— 
jilans for Xho new base liiu*- lengthy reports and corr(\spoiidenc('. His oftiee staff 
w'ore. iunised at Dehra Dun | if)f) |. 


(liiSKKVAi'ioNs : Dehk.a 'ro SiROX.i, 1 SI 14 7 

Altor tlie rains pvorest made his expedition into tlu‘ hills [ 2 () | visiting Keder- 
kanta, r. 12,540 ft.. Nag Tiha. and the (lianr [in, 30 ; pl- 5]> taking ohser- 
vatioiis to the snow peaks; 

In t he en<l < 4 the follow iiig August, 1 ])roeee<le<l on aii expedition into the monnOiins w itfi the 
MOW of determining how- far it w^oiiM ho practicable eventually t(* advaiici' the approximate 
series int" IIk' jiortliern mountains, so tliat on rny return to Knglan<l 1 might conNoy inlorma- 
tien on that pi)int, wdiicli is one of nuieh interest to scientitic men. ... 

I returned in the (*nd of Oi'toher to make prepurations for the final measiiriMiuMil ol the 
hasedini' in the Dim | 51 

' l)l>n. :t2I ( 221-31 ), 7-4-34 fn.m Cluuulni. ^DDa. 286 ( 127-H ), 12 ,V .34. concludes 3 cenvertcil 
buildiiigH. *EverrHt ( 8 9 ). ^^Nan. 1833-4 ( 1 }. «ih. ( 71 ) angledHKiU, mio. ('omi). E- I7/t)l ; 3'S., II 
( 11. 331, 34 a ). 
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Ho eouipleted tJie m( 3 <isuroFnont of the Dohra. Dun l>a.so*li?io in Fol>ruary 1835 , 
and then connected it to the surrounding hilJ stations, Dhoiwala, Amsot, and 
Banog, whilst Waugh made a second moasuromoiit j ). 

Becoming seriously ill, ho had to abandon his plans for an iinniediato start w ith 
the southward observations, though he sent Ollivor and llossenrode to clear rays 
towards Delhi. As the towel's were not yet ready, all field work was (closed down 
soon after the commencement ol’ tlu^ rains. 

In October, Jones, a young eiigincHu* olfictMof promise, was KC>nt down vvitl) Olliver 
south of the Ohambal, to try and straighten out the triangles just north (rf Gwalior ; 

Tho statioiiK in tlm a.pprnxinuiU? \V(>rk...\v('i*n sckxiOvJ in vni-y wnailinj', and 

thoro was o-ii iirisiglitly as it a.pproa<*lios tlio ]>holpur torritory. ... Tljis loft inv' 

hotuiquartors narly in Ocdobor 1835 and joinod inn in Kobniary 1836. ... 

1 (tomrnenend operations myselt early in October, but tin' dej)]()rabjr^ state nf fn\’ la alth 
Wiis for some biriKH a serious drawback t o any ii(;live proi^ressk 

Being anxious about his health, and having been iindtu’ inodical treatment the 
whole of the rains | 5, 315 ], he called Waugli from th(^ Ranghir s<ni(ts to assist in 
observations, Loga.n having made a start from Atnsot find Dhoiwala. Everest 
hoped at first to cut out the two stations on the Siwaliks, and corinoct Banog direct 
with the northernmost stations on tlie plaiij, but this did not |)rovl^ j)ossil)l<' ; 

Banoy...is the first transforriuy f)oint <‘onnectKvi with t.h(‘ Iwisedine. ... ll, is a back jx'iak 
of tile of the sid>-Himalaya, on wliich Masuri, Landour, etc., an^ situated, and is 7,r>44 

foot above the level of' the sea*^. A moo' elifrihle |)oint for a, station c.annot, well he imagined 
for, boing tho highast eminence on tho range, it commands an extensive vievv, and f4ie summit 
being earthy and rounded iiito undulating land, theiv is an abundance of room for eiKiarnping 
ground. 1 erected a platform of masonry 14 feet square at t<op. and luit a road to t station 
2 * 11 miles long, with a slope sutfieiontly o^i-sy to allow the conveyance of the large theodolite®. 

Tho angles to the two ends of the base, Amsot, and Dhoiwala, were taken in May 1835. In 
October 1835 I commertced to kike observations for azimuth but, rny inability to stand at the 
instrument having forced me to aViandon tliem. they still remain...for further completion. ... 

The station of Amsot, is on t lie highest ])eak of tlu» S<‘wnlie range, ... t lie only eminence 
on tha.t/ range whicli will serve tlio purpose of (*c»nn(>cting tho l)iis<?din(^ with the principal 
skition.s in the |>lains. ... Its height, is 3251 feet al>ov(' the sea. ... The formation of the ra-rige 
gonorally is very frial)le...and, as large mas.'^es...annuall\ fall in from i,he .let ion of Uh' of ^ments, 
... neither this hill station nor tliat, of Dhoiwala ('an Ik'i lookt'd on as liludy t<> ondun^ lor many 
years^. On this act'ount 1 strenuously endeavoured to (iis)HSvs(' entu'cly witli the, Sewalik 
nirige. ... 4 V) a(rcnrn))li.sh this with any regard to .symmet,ry was...quite impossible. ... 

Amsot was visit<ed by me...in .Vja'il 1835. ... Fart of the augU'S ha ving remained unobserved, 
it was revisited iii Octolicr and Novcmlaa-. ... In botli tho.so iustauco.s tlie Iarg(( theodolite 
was ontrustod to Messrs, kogan and i5?\ ton, tlie exti'omc severity of my illness not allowing me 
to rise IVoin my bod^k 

Leaving Dehra on 22nd October 1835, Everest started out to observe tlie trianglos 
he had laid out with so much labour, working from the great masonry towers that 
had now' been consbructed to his design f 82-3 ]. He had much tlie same trouble 
across the dodh as bofore, and tlie assistants, Keeian, Murphy, and Dov e, were kept 
extremely busy with }ieliotropo,s and blue lights. 

On tho nth Novornber 1 arrived at tho tower of Nojhili, whicli is; the northormnost [ 13 ]. 
On the 12th...tho largo thoodolite which was constructod by my diroctiijii by Mr. Barrow 
at last roai'JitMl mo in good and offoctivo condifiion [ 142 |. 1 thon found it |)nidont to order 

Liout. Waugh t,o join my hoadquartors [ 315 ]. 

Liout. AVaugh joined mo at Saini station on tho 3i(l January ; In'* lias marlin liimsolf 
eminently useful and fully equalled the high exfioctation which I had hjrrned of liirn. 

The season has been most unfavourable. Frevious to my arrival at Bogaru/ 4 )ur on the 
nth Decernbor, there were occasionally botli days and niglits vvliich admitted ol‘ good and 
steady observation, but from that date onwards to 4th February tho lower strata of tla^ 
atmosphere seemed to be eh(X*ked with an ai'.enmulation of smolo’i and \ a pour so deusi as to 
limit tho view to a very few miles®. 

' Koport, 30-8-36 ( 2-4 ). =*nuKleni value 7433. -‘roadjiMit superviHiou of KallouM>; ; still 

•xistB 1951. ‘Both in good condition in 1950. NTarr. 1834-H ( 37—17 ). " Report ( 1836 ) ( 1 -H ) ; 

cf, f»7VS «8f/n. II ( ix ) & Meridional Arc ( xxvi vii ). 
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Obsorvatiu.is w<m. cai iiod stciulily south. hA erest and Waugh working on cither 
flank until 1 st May ISMfi. when tlw hot d.isty leather i.roughi, work to a close 
on the line duktipara to Pagaro, just south ol the (JhainhaP [ 27 ; pi. 4 1 - 

SoendiiKr t he rains of 183 () in Mussoorie, Everest started out again on 1 st October, 
a<,companiod l.y Waugh and Jones, and his civil assistants lie erected aai observa¬ 
tory and observed an azinuitl. at Kaliana., th«' station h(> had established near 
MuzafFarnagai- as the northern end of his astronomical arc [ ()S ], and 
on Mio HMli^ Ooio})or I roritiiujod..1 o tho southwani, and roacliod Dliolpiir by tho ^nd 

Nr,vc.nl«>r.la.Mil,ennui VVau^l. vv.is m ,,nM-,.,.<l...wilh on. party to the stat..m.s of 

Jnkt.ipnn, an.l I’afjnro, ... an.l ih.nice pro,-00,1 sontl.wanl with the triauKulation w .list. 1 wit . 
tlir olh.-r pnrtv n.lvan.-.rt .Uonv l.hc hly'h road thronah tlwali,,!- nnl.il I roachn.l IvolaraH, wlaoh 
rt ini.lwaN IWw.'on Iho ( ha.nhal an.l Siron.j'k an.l than.-., ..onanonro.l Mw. ..r,.ina,n.nK port .on. ... 

Thrio of I.Im- .'K'hl st,utions...sel...a.c.l for v,-r.(ic.itory aziimitlrs arc sitnalo.l in tliis line, ... 
Imt lhis wa< not iTkclv lo caMS.. inn.-l, .l.ilay | oo |. The wli.ilc work. IrianK'nlat.ion mcluflod, 
was not. ..1,0 occupy th.icnt.r.i season. ... .As .soon as the .•onnc.nion with the l.ase-hne ,U. Sironj 
had heen eff.-ereil, otlier.s ..f t he eiu'lil ...a/.nniiths shoul.l l«> ohserveil. ... arel...t.li.. vertical angles 
at t fie .stations of ttie 1 loaf ,...slioiil.l he .-arri.sl into e(leel ‘. 

There was an unfortuntitc delay .tt Dholpuf, where the surveyors wore to cross 
the Chainbal into (iwalior Sta.te. lOverest, liad asked that represent.atives ol the 
State .shotild meet him. to accompany the several dtdacliments through .Stato 
torritorv, and entiure jirotoction and rcgnhir supplies and labour. He was the inore 
pa.rtitmiiir becaustt of P.ossenro.fc’s dilTit-uJties three \-ears lK>fore. As no officials 
were there, to meet Itim, he protestetl t.o the lle.sident in a senes ol imperious and 
tactless letters, and obstinately refu.sed to move forward. He and Waugh were 
thus delayed morci than two weeks lieforc work could jiroceed ( l y.S b |. 

Amongst Waueh's later letters is one Irom Dhobai station ; 

SlKWWiili eaine ~ont very well .in.er . learing t.he ray on Lii.lura L about. 2 inil.w n. of 
Shervarli |. ainl rolling grea.t stones out of I ti.' way. The stal.ion has not. heon raised higher 
than S feel., and the centre |>illar is...very sLrongiy built. ... 'I’he doprossieu of Shergarli 
was taken last night ihiring gii.st..v aeather. ami the lamp very faint , and the,\- are as wild as 
might he e.vpeeted under sueh eireuinstaiices. I have, however, written to .\lr. .lainiw to 
observe simultaneously this evening, and then the deprossioii now sent will not he required. 

We march to Kansri...tomorrow ... No cold weather yet. 1 trust the lateness of it’s 
appearance augiirs...a cold spring. I expected to have heen frozen in the observatory long 
bofom this, whereas it is very <M)mfort.able...even witli sniiniier clothes. We have had many sick 
cases in hospital, but since 1 have ordered tboiii all up liill where the air is always mild and 
I>ure, they liav'e all got well, but poor .Aloo, who bus been greatly broken down by fever. 

I hope to prociue...a Hue boar’s skin bearthrug to ornament the Park. ... 'I’lio tiger or 
lion continues troublesome at Den, and the klialasis and soi>oys are very much afraid of it*. 


Htiviiig closcil lii.s triangles tit Sirttiij wlicn* he uiet ,rticob from Jfombay [ 7 . 1 .!» 
Everest returned to Ariiig, to meet Wtiugli who had been revi.sing the observatioiiB 
of tilt*, previous season tti rectil^y a di.sc.repaiicy louiid dmiiig computation. 

Part of this discrepancy bad iloubtle.ss arisen from ovei'-anxiety to conqileU* the observa¬ 
tions with e.xporlition ; ... but partly il was attributable to my liaving omitted the precaution... 
of isolating the central portion of the platform on which the instrument stood with respect 

1,0 that port ion on which the observers treml. -• 

At Aring tlio station ha<J boon fixt«l on tho root an old (lastollatod buiUling, erootod by a 
tribe calleil (hijars f it. .17-8 ]. 'I'here wore throe stories to this buiding, tlie roof of each lieing 
vaulted, and...I had lirst Ijoml a cylindrical a.|)orture (i inches in diameter perpendicularly 
through each roof to the ground floor, where a markstono was simlc®. 1 liad raised on the 
upper roof a hollow cylinder of mtwonry, surmounted by a cireular skb of 4 feet diameter for 
the instrument to stand on and, that this might be isolated, I had the rafters whicli supported 
the observer’s stage jilacotl so as to rest on the walls of the edifice®. 

This was...tho itsiial form of construction ailapted in all the towers in the Doab, where it 
liml lieen found to answer. ... hut in the case of Aring, some unsteadiness had arisen from the 
badness of the old masonry and, that this might be remedied, I requested Lieut. Waugh... 


> DDii 342 1 18-il ). June 1837. 'near Gugubera ns. f pi. 4 |. ’DDn. 344 ( 1)1-104 ), 3-8-30. 
^ Dliii, 378 ( 317-0 ), 20 12-30. *rf. atatien at Pir Ghaib | 3.1 J. * cf. DDn. 287 ( 25.1-5 ), 20-12-33. 
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to...eominenco tlio oormt-ruetion of a jiillar which, passing through all the vaultoci roofs, should 
isolate tlie iostnimeiit. 

I arrived at Ariiig on the Uth March 18 .* 17 . and there found Lieut. Waugh...carrying my 
instriKd/ions into effect.. ... As there was now no overt semblance of unsteadiness, ... the sot of 
angles was as ac*curate as c(mld bo desirtKl, and this diffi(Milt station...was overcome in the short 
space of 2 days. My presence being now urgently required at Kaliana to examine the i^tro- 
nornical circles, and f)iit...the astronomical branch of the department into proper working 
condition, I left .^ring on the morning of the 10th Marcld. 

Whilst Evorost now attended to astronomical work at Kaliiina [ 98 ], Waugh 
took charge of tlie vertical angles across the doah. Ho formed four parties, each 
provided with an ‘18 inch altitude and azimuth instrument with vertical circle 
read by two micrometersand each ohs(M-vor made simiiltanoous observations with 
throe other stations'-^. 

Progress...was at first, greatly imj»eded by hat! weather, but as tiie .season advanced the 
atmos(>herc im|)rnved to an extent quite umisual ait that period, ... and in the month of .Maj" 
was cleairer tluin it laid ever been kimwn since tny first arrival in the Up}>er PniviiUies. ... All 
the observations...were (Mmijileted by the 7th .June, two days after which th(» whole party... 
assembled ait my lieadcpuirters. 

'riic’i marvels...of refra<*lion wliicli were e\j>erienc.ed by (.’aipta^in \Vtiugli...were of ai similar 
kind to tliose of wliich I hjiv(i» Ijefore spoken | ill, 233 ; iv, 103 - 7 1» ^^ct of ai still moreaistoiinding 
extent.. ... lnstanc(»s [ inchnle<l l...tw’o Ktjili(»ns 20 miles and upwairds aisunder, the observed 
vertical aingle aind its recipi-o(‘al w(a*e bolli elevations at the samt^ instaint’k 

Completing his eompiitatioiis at Mussoorie, Everest reported that the closing of 
th« triangulatioii sliowod a discrepancy of feet between tlio two base-lines, that 
would entail a reineasnretnent of tlie Sironj base tlie following season [ 16, 5,i ]. 

Beyond these so-called ■ terrostial operations”, he was now faced with the 
essential astronoinic-al obseirvations recinired at the terminal stations [99-101 J. Il«! 
had constrneted an ohservatory at Raliana, some sixty miles south of Dehra, and 
had spent two months there on his return from Sironj setting up the two circles 
that had not l>cen tested since their arrival in the country five years ago. 

He was greatly distressed t(.) find that they would have to be reconstructed 
before they could gi\<' reliable results. He obtained permission to call Barrow up 
from Calcutt a to carry out the work at Kaliana, but t hi.s took longer than expected, 
and the circjles were not ready for service for another two years [ 131 5 J. 

Season 18:57 8 was devoted to the remeasnrement of t he Sironj base and the 
reconstruction of the astronomical circles. On the clearing of the rains, Everest 
took observations for a,zimntli at Banog, and the whole establishment .set out 
from Dehra on the 1st October. Whilst Waugli moved on from Kaliana on 8th 
October, Everest remained there another ten days to start Barrow on the circles, 
and overtook Waugli at Muttra on 22nd. He reached Sironj on ) 7 th November, 
but was so saturated with fever that he had to leave tlic base-line to W’^augb, who 
completed it by 18 th January 18 : 58 '* [ 53 4 j. 

C)n the return journey to Kaliana Logan was deputed to revise doubtful angles 
at two of the stations, tliis being the ‘‘linishing stroke...to the terrestial ofKiratious 
of the section of the Croat Are between Sironj and the Himalaya Mountains 


Revision, Sironj to Bio.vR, 18:58-9 

Whilst at Sironj in January 1838 Everest determined to re-observo the wholi' 
triangulation southward to Bidar, which included the work of Lambton's assi.stants 
1817 22, and his own work 1823 o. This would ensure that the six degrees of arc 
south of Sironj would be of the same high (luality as the similar length that had jusl 

I Hoport. .VH-39 ( 4r»-r.L’ ). * Waugh, .Idiu'm, Logau, w. n. James. •'* Mrrtdionnl Arc ( xxxii iii ). 

*GTS. Syn. vm (viil, a ). ‘ Kepert, J~S-3l> ( 124 ) ; season 1865-6, scries north of Delhi wa.s strengthened 

by new stations and triangles : dTS. Hr port, 1865-6 ( xxxvi, 21 ) ; GTS, IV ( xi A ) ; ]il. 5. 
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Thb Great Arc 

w to the oorth. The „„e..uree,e„t of the B.dar ba«, woeld folio. 

as a matter of course [ 17 , 35 ]• , j long journey to 

To give effect B'i", a..! .tart work- 

the BOuth> that he might ma Hft and Everest left Siroiij on 19th 

ing northwards in the J «g^l\lt^nuary Everest wrote out liis instruc- 

Januarv, and 40 miles to the north on -bth Januaiy 

tions to Waugh and ; 

From whom ''T'"" ' .T''“ for o,„r»- 

place he wan to take iii> uh qiia triaiigulation iiad Ijeeii extended by me in 

tions is a journey oi npwanls 1 . Bl.aorasa l>otw<««i whirh and tlio lino Damargida 

, 856 -, for «,etl. ■» f l«' ..■i,m6.il.0.1...1»tw«o 

r;r,s,‘:r::;r.= 

s;: " ,;r;J=e-.. ■«...... 

■'%:rteTv 

r..V,-V hut he ““*'5,„.„1 !»1. Oct. . Tl.l....«rl„..v,.l, l,» |.r... 

to...observe azimuths at liamaij^i dint of mv‘at perseverance and 

..00.10,1 with .h.i tnangulation in a n..rthorly 'I;; .H., 27tl' .Mandi 

energy reached tla. Htation circles prevented Everest himself 

.otff 

Hr^Id'tdmfkccrl’tll tn: l st;.t;o;s that comd be found, but to a.ld the 
diagonals of fS wem t,. h., name on the 2Sth 

Capodn l{.,nny rea< t.e.h..(,arga,|.>, wh r ^ U.e 27th March, ... 

November, and iuet...(.'apn"'‘y'‘n'K‘‘. ' ’ ovulation was compl.^te.l, hut full sets of 

bv which date not only all the ' putties procwfile,I northward to i-ejoiri 

inter.,uahate azimuths had been observ.al I o<> J - ^ , 

xny hoad.iuarters atO).,hr^^^^ ...fur now, instead of '''u purthm of 

Ll)o success...w as...inn> t i . iroriend accuracy of the Great 

the ol.l work bet.weou Ited^ mnl t,. b,o northward. 

Arc of India, it may ,,-ihera there wena.. abundant iimtauc.^ in whiel, errors of 

South of the hue Pdkl.or ^'q^'^^-j^were more than one...of 10 to 12 secaals. In 

L^i>rt.—coTn^irn 1824-5 ther.. we. also t 

u^iiLr-it “ 

accumulation of errors...in tlio tnauKlob [ ^^* * *•* desired conclusion all tlio torrost-ial opera- 
The completion Sub-Himalaya xnountaii^ in 

tion between Damargida in lati c - Manjra [ near Bldar ], 

29 ', all but the measurement ol a base-line m trie 

witli the triangulation. , 4 or>r^ro>ieb too near to the mighty mountain 

In fact, it has not been deemed to Horten the northern section by selecting 

masses of the Himalaya range, I although it lies 60 miles more southerly than 

s:;".*'” rri. .i.. 


vh1,». u'mfiZ2-l [ 104 -5 1; OTS. Tr„j. .5.1 d ( !<•). 


'near llcadbcri ns. 1 pk 4 J-, 
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Kalia.iia is, jistJroiioiriically Hpoakiii^, tljo iiorthorii limit ot iha softion batwown Sironj 
auci the Himalayan mountains. ... Kalianpur ia...tho soutlioru limit> of tho same section, and 
also the northoni limit of t.ho section f>otweoii Bodar and Sironj, and...J)amar<j:i<la is tlie 
station in the vicinity whicli as been lixerl as the southern limit of this latter s(M*tion. 

Thus...the I wo soctiorts mtHd at Kalianpur...nearly lialfway lietween Kaliana and J.)amar- 
gida. ... 'fhe station of Takal Klu^ra...has been abandoned for .several reasons. ... Tfie HUjierio- 
ritv of t.he instruments at my command lias renderetl it a noeflless expence of time and money 
to measure a base at tliat site, especially seeiiar that, it is nol piMMiliariy important in regard 
to locality, and that then' was always reason to doubt its htnoss...l»ccauso oC th(-. high range 
whicli hounds tlie \'all<»y of Kllichjinr to the north an<l...nnquestion!ihl\ ..,j fixert s | a lateral 
attT*a(g.ion on th(» phimh-litH' and Imsdh 


(N iNt'LrsioK, I .S:BV '42 

During ilui noxt. two soaKons, ls:;h to 1811, wiiiist Kvu 3 rost was engagod on 
a.«tronomi(‘al obsoi'val.ions at Ivaliana and Kaliaiijiur | qg -loi ], ho oinployod his 
assistants to run minor trianglos fj-oin om* principal station to another by tho system 
of ray-tracing. By t ins moans lio tilhai in tlio charts of the Groat Arc with important 
topographical (l(d.ail ot a liigh ordm- ot accuracy [ 7 Q 81 j. On liis rctingi from 
Kahilnpur in 1841 ho traycllcd through Agra to hand oyci* 

to the Commissa.?‘\ ot Ordrmi)ce...su<'h of i lui tirgei* class of instruments as wore not again likely 
te be rcquireil...during m\’ (career in India, and...I deUagniiiod to rnarcli tiirough Bharatpur, 
... Alv\ar. ...and Gnrgaon, l.o Delia ; thonco to Kalia.na....and so back to Dchra. .My objeid in 
taking tliis route w^as mainly to lay down tla'...ranges of hills on whicdi my stations of Chajira, 
Pat, Meoli, ar(> fixed, a-nd...those a.n* all on tdie ra\'-tracing principle, hut ('arrieii on hy peram- 
bnlator instead of minor' triangles ( 70 ; pi. .} ]“. 

During 1842 and 184:i lie was fully occupiod with correspondence and w^itli tho 
coinpntations, rcjtorts, and (diarts. of tlio (ireat Arc. the final fitdd ojx^rations 
of whicdi wort brought to a dose Ity tlic mca-stiremont ot tlic new baso-iino near 
Bidar a.nd its connection to tho triangulalion [ 17 J. Jn making good the connection 
with the old work. Wangli established four new stations to t he soutli, to roplat^o 
earlier ones wliosc markstoncs could not bf‘. found. 

In his final report ot August 1842, E\a)rcst reports that the principal meridian liad 
lieen traced as far as Ktalar K.anta. and Jharsu" in the l-fimfilaya. 

'rh(' ]K)sit.ions ot 109 fir’incipnl sfiitions and of 1720 secondary poinks have lieori hiiallv 
(iel;Ormined. ... T’iie length of 1 wo ('ontignous .a.rc.s of tlie meridian, the one C ,‘k 55"* 973, the 
other 5" 2IT 37"’058 in length, ha vt^ been moasnrod. ... 

The w'oi’k...was taken in hand in Kehruai’X' 1833, and the <*i,ni('lusion may ...he considered 
as the 9tli Jannary 1842, as the southern .section is in reality a revision of work (executed in 
1^24—5 and prior thereto by mvselfaiid oth('.rs. Il is proper to add to tlio ]'eriod..,that ociaifiied 
with tlai original operations, wliich may he estimate I at nearly two entire years, and the 
whole period taken up from lirsl, to last will then amount, t-o uhoui, IJ yi^ars, ... 

Tlie means placed at my disjH)sa,l...have been most libera! and am|)le. . , The result has 
(.aided in entire success^. 

The conclusion of this great work was ackuow^lodgcd in the following resolution 
by the President in Gouncil ; 

Tlie Government ol* India has derix'ed <cre lit fnnii tlu^ manner in whic.h Colonel I.<ambton 
condnemd the early proceedings of tliis me'isurement, and brought, up t.he meridional senes 
from the southern extn’imity of the [xminsula to Bodur in t.he Nizam’s Dominions. ... 

J.,ieutenant-Colonol Everest...sulimits the result of the s une series carried up from ii-ediir 
to Scronj, and from Seronj to the foot of the Himalaya, with tlie dednctitins from celestial 
observalicms ma(l(3 sirriultaneonsly at tlie 1 hree points. The pains taken in (3very jiart of these 
laborious operations, no loss than tlie superiority ot' the instruments and means at the officer’s 
disposal, warrant the conclusion that this part of the are measurement boars out tlio character 
gained for the work his prodeces.sor, aiai even excels it in tho nicety of tho observations... 
and in the tested accuracy of tho result.s. ... 

yRc}x»rt, 3--8“-39 ( S ). lUtporl, 1842 ( 113-20). ^ latitiirlc.s 31'" 1' iucl 31" 20'. Mlrpcrt. 

1842 ( 169-01 ) 'fS. 7/2, Secondary frgn. (U Arc. 
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The Great Arc 

CoTirt of Dirooiore he has adde<l a revmion of the t.riangulatioim 

from Seronj f i«stlv .«l<led a remeaaurement of the Bedur base. ... 

Th„ .„,k. of . 0 . ,S.o”, .bo ■» <™ll 

genera) and be reoognizwl in nil countries where science is cultivated, 

ns to tlie scientific ^ _ whose services the work has tieeii thus acoomp- 

.. ""*• "■ 

of Colon.! LnrnMo.. h« to W«h oonm.ond.tion, 

, J"“'“TtilSv.. .0 b. of «i.o«f ■> “ """ 

OllivI”.tl ilol.™. R.,lb..n..M.. .0 1» oHottionotl « «"»!« oo„..„o.„l.t.on ■ 

For I vt.r oi.r.r.ofal.ion- "f Hviooofo tvotlt, so. pniertt hy Arclido.iooii I r»tf ,in.l 

cpuin T™f, 2r:r‘ri',—^ ^ “«* 

’Mminmni-iit <if Tm Sfrliirn of the Meridiono! drc of Itulu. iniHi.lieil in l«47 

"“VoiSi:™*:™ .. ..ni,. 10, 


> Dim. 401 1 203^S 1. I t-tO-42. 
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BASE IJNKS 

Colby Coitipinsaiion Bars SUnidnrd Hods Base-Links : Calniiia, ISol 
Dehra Dfin, o — Sironj, is:yc s B'ldar, IS41 - B^onbay Surrrtf. 

A \Aj Laniblon's basivliKcs ha.(i Ihh^ii measured by an elal>ovat<^ sionl cluiiii 
similar to that used by (bmeral Ibay on tin*- Ordnance Survey ol (Jnail 
Britain. 

The cinef objection to measurement ])y md or chain is t he \ ai iat i(a» oi Icny^t h 
caused by chang(^ ot‘ temperatnnN winet) is ditbt'ult to ascertain at tlj(^ (exact 
moment of measuienHmt. Chains are further liable to int(n‘mitt(uit UmgtlKming 
caused l)y rej)eat-ed and nn<‘qnal tension, and by tlie wearifig ol joints Ironi 
fri(Aion and rust* | ii, 257 0.5 ; in, 250 \. 

To eliminate, oi* r(Hluee to a minimuni, the nnctatainty o( t(an|»(uatur(e ( oioiu^l 
( V>lbv of the Ordnance Survey devised lor the surv(‘\ of iri^land what lu^ called a 
compcmsation ba-r, w Inch sliould th(‘oi('‘ticall\ ha ve; t he satne; l(mut h at all te^nijK^ra 
tiires. It (‘onsists of two UMi-toot bars, om^ oi brass, tla^ otluu’ ol iron, iii inly ia^sliaHai 
at their e(mti<‘s. but otlierwisi^ fV(>e. At (aieh (aid was a^ short transv<‘rs(‘ link, or 
ionguie so attach(‘d to (^ach comjKuamt l»ar that as t la^se (“haiigiMl in Ifuigtii with tli<j 
tom])era;t iif’e t h(^ shoi‘t link sk'Wial in position. Each link canLal a dot so phnaaL 
that tlH‘ distanc(‘ la^ wiam t h(^ dots should maintain a constant lengthC 

The bars \^(uv snpportcxi on brass rolku’s and enclosefd in a wooden cas(‘ li’om 
whieli the linked (mds [nojected. 1 'Ih‘ lull a|)])ara4us inclnd(‘d six such convjMnuait 
bars, eacli inonnttMl on a pair of 1 r(^slles. Eor adjustmcmt and m<‘<asur<nneni t!iei(' 
sevam mica’oscopes eacli uith a pair oi ey(‘'pi(ans about six irn'licts apait, 
whi(‘li distanct' was jvrecisely measumd by th(‘ micr‘osco])(‘.s and added to that ol the 
com]>ensafion ba-rs-f 

HiesC' bars had l)e(m first ns(aj in ll‘(^land in LS27. ivnd I>\(‘r(‘st ‘'!<‘ariied tlie. use 
of thmn...when...trying thos<> mad(‘ ior thi* E.l. rom|)any on l.ord s ( rick(‘t (nroumi, 
St. .lolnfs Wood Load'’. He made various small impiovannents in India latter'*. 
Tiio measurement of a base-line muir Calcutta, v^as his first m.ajor task afti'r his !*eturn 
and he took an early oj)])ortimity to set up the apparatus in working ordtav 

On Friilay, .March* I Ith l.s.ai, t.hr .-lass of Natural History and I'hysics | of tin' Asiati.‘ 
Social y ]...Iiroi’ccdod to tia'! inspection new con\|)ensati<>n bars. ... I hey were placed... 

with the \ arious apparatus inoniitod (.0 siiow the cunstnict ion. the adjnstnient s. ete. t aptain 
Kverest iMilertxl into a conifileto and highly interest-inu exphination'^. 

I’he measurement follows a regvdar routine ; 

Idle a|)pa.ratus is adajited l/o ineii.sure a len^j^th, ai. one time, of h.{ leet. ol which t)0 teet 
is ol)Uiiiie(l from the six Ijars, 2*r» feet, from the five microscopies connect in j:; t ni* hars, and 
• 5 foot from the Imlf-lenj^tlis of the two end microsi'opi^s. 

ddie measurements being invariably liori/.ontaf, ... consi<lend)le care is Uikim to select 
a strip of grouiul wdiicli is eitiher quite level or...generally undulating. ... 1 he gToural is 
rougldy levelled...that trestles of various ]ioights...ma^ be prepared for support ing the hai-s, ... 
'rhe alignment is marked out...by...a “Imuirig iustrumeut’’...put up near the re.ir end...and... 
moved forward... aft or each length, or every alternate lougtli, is measured. ... 

The oi>orations are invariably conducted under teni»s, in order that fiie a]>f)aratus may 
be .sheltered from wind an(l...fVoi*n the dinu-l, rays of tho sun. Two sets of tout s aro provided, 

’ Frcdk. Tiles. ( V)lhv ( 17S4 lSe2 ) ; ac. isnl ; os. isn2; no.s. ISLMI;os. 1 tvlaiid. 1 17, /1\; 

HAS inn XUi ( ItVlUD ).‘ ^ Everest { 7)4 ) ; Markham ( S4-5 ) ; (h>re ( 14() -7 ). * Detailed desenjitionH ; 

<rrs, I ( 47 52 ) ; Meridional Arc ( l.vxxiii ) ; pi. E ( I5~t>); LancaHter- Jones ( 24-5 ). 1m crest ( .t> ) ; 

GTS. I ( 48 ). ^ GUanin^}^ in Scitrn * , Ul ( DJ ) ; cf. As U. xvii ; ii, 
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Base-Lines 


that ono set may always be ready ni mlvanee. ... A small tent is also provide<l for the l>oniii« 
instrument. Eij^ht officers are riKjuired, ... one at the houinf^ instrument and one at each 
of tlie seven microsco|HW. An assistant is employed in a<lvance m laying? the trestlos. 

'Die first stage...is the laying of the tresMes...witli...a small theodolite. I his doiie, the 
camels are plaiusl on tlie trestles, the bars on the camels, and the microscopes on tribrachs 
wliich are atbicheii to the ends of the bars. ... The first, or r^ear, liar carries a microscope at 
eacli end, the other liars carr>' one at the forwanl end only. 

The first bar of a set having been levelle*!, the microscopes at its extremities are levelled, 
and each is adjusted on the compensation point on the contiguous tongue of the bar. The 
rear end microsi'ope is centred...on the register head which marks the termination of...the 
jireceding set. of bars. ... 'Die second bar is adjusted to tlie height of the first and aligned. 

By similar jirocess the whole of the liars are brought successix ely into tlie line. 

Idle measurement of th(* length is the last part of tlu^ process. If- is completed when tlie... 
rear end microscope is centred...on the register below, and when tlie compeiusation points of 
all tlie bars are exactly hisof‘ted hv the central wires of tlieir microscopes. A register is then 
centred...at the forward end of the bars, in order to mark tlu^ termination of...this set. ... 

The registers arc of three descriptions, vi/.., s.ilid equilateral slabs of cast-iron -...cast- 
iron triangular frames, carrN ing a brass sliding tnlie tlm.t can be raise<l or lowered at plea¬ 
sure ... and sfi>nt wrought’ iron pins, from IS mcla^s to 4 feel long, which are used whenever 
the m(>asnrement is likely' to be snspendtid. ... 

ddic fieads of the f.wo first...contain a single point of reference... to which motion can he 
(•-oinimmicated by slow-inotion screws. 'Die heads <»f the pm registers arc larger and contain 
several |iomts, in rows, each point having a niimlier ongraAed beside it, ... an arTangement 
necessitated by the difficult v (»f (Inving tlie pins accnratcly into the groundk 


Sr.WJi.VKl) B.\KS 

Tho exact lengt h of his nmasuriiig roil or chain is tiol of great concern to the 
land or topographical surveyor engaged on areas ol small extent. True, Mackenzie 
took pains to obtain a near agneinent bet ween the inetisnros of Iris various sur¬ 
veyors, and, for the measnrenient of t}u‘ eetifral base at Ballapur, the kmgt h of 
the chain was carefiilly coinpartMl against thatoi ’‘Mi\ Mtither s black wood ruler 
of 4 feet ” 1 II, 205 J. 

The iVN'Ciiiue survevors wfux^ siM'iously exercised to tind a standard unit that 
could be accepted for the wliok^ iirea ot survey, rather than trust to local units 
that varied from district to district ( 111, 1O3-4 j. But the average surveyor was 
content to acce})t as correct what(^\er chain or scaU* be ha])})ened to purchase or 
obtain from government store. 

In the case of a national or ii gtHidotii? survey, however, it is essential thtd there 
shall be a recognized standard ol length tor the? accepted unit ot nii-asure. 11 the 
unit he one yard, any error in that unit would he multiplied two and a hall million 
times in the distuiu'e bet wixui Vnpo (k)inorin and the Himalaya. 

Th(‘ chain that Lambton obtained from Dinwiddle was ^ set off from Bamsdeirs 
bar at hi? ’ of Falirenheit The chain which came out in 1802 , and used for 
comparison onlyy had been “ sf*.i oft at the tenij)et‘a.t4ire ot oO . Binding that 
the relati\ e lengths ol these two chains varied coutiiiually, Lambtou twice checked 
the stxoiid one against his three foot l)rass scale that had been laid oft liy Darv 
from the scale of Alexander Auhert | 11, 254, 257 J“. 

Por mimv vears the only Htandanl used liy Colonol Lamlitoii was a standard cIkiIii. ... 
In t he romse of t ho oporat ions tbo joint s of this stanrlanl liad bocomo oxidatod. and...in 
(■loaning them Mio longtb booamo alton'd, siibsocpiont wlioroto it could no longt'r bo nliod on 
as an mvariablo standard | 11 , .gs? ^*-5 f ••• 

After tlu' disastor...(Oioiiol Lambton struck out a inotbod of conijiaring tiu' cliain with 
our threo-foot standard scale of brass by (Iiry, but tlio exporimoiits wore always ver\ wild, ... 
tliough in 1H24 r> I followed precisely in tho stops of iny predecossor [ill, ^49 |. ... 1 have 
taken tho onl>' fousiblo mode of apfilying a roinody, by romoasnring tho Sironj baso with tho 
c(anpensation lairs, and intend to tri^Mit the Bodor baso in a liko mannor'** [ i(» 7 J. 

‘ OTS. I ( 4.S .‘»1 ) ; rf. Mtridiomtt .4rr ( Ix.wi-xciii ). -Lon ( aO-l, ). ^ Lverest { 1.12-4 ). 
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In 1821 IvainlRon adjusted all fils wofk to no ised \aluo for Cary’s 

brasH scale I Ji, 2 O 2 J, but there had been so mindi unecu’taiutN in the a-pf)!i('atjon of 
that scale to J^aiid)ion‘s base liiK‘s, that this adjustnuail was of little real value^. 

Kcerest therefore arranged lor th<‘ (construction l)y Trou^hton an<{ Sirnms of two 
ten foot standar(n)ars and two six inch brass scalcjs. After fxdng odicially c()m])ared 
and cortilied, the bar- and scale luarkc'd A accompanied him to India in 1830 , 
whilst thoHO marked B followcvl tlmac vears latru''^. 

Bar A was com|)arO(l against the cornjHmsataon l)ars ^it ail base lino riKcasununents, 
and also during 1832 against all the old chains and scal(?s, including tlie cnain that 
Shortrede had used on tlie base-line at. Karli [ 111. iji ; i\. 50 ], 

Krom tho middle .M;l\ to t.lio Sl.h Nov'oinbnr [ 1832 j, a Morit'H ol oxpririui(Mit^< wan 

(jarriod on dail;,' in thn Lrt'oijnds atfoehoil to my o/Tico in (.'how rinolioo tor (joinpariiij.; tlio 
Btand>jrd l.iar. ... (i(>li(‘;icy ot itinso (•oint)Hrisons (mim only h*;* n|>]>roi inti.Ml l>y thoso who 

have witnoHsod thorn'f 

Tlio (*omparis(»ns worn Tn}Ldo...a.s follows. Elovon isolated piflar.s ot masonry ai'<' raised as 
nearly as possil>in at...ten feet asunder, npoji iwedi of \vhi('h a micros.*fi()o is plaef^i, tlie last... 

being furnished witli a micromnna* wire.\ t)onmL;; teieseope plM<‘ed m t lie rear .ser\’os to 

pla(iO all tlie mieroseopos in alignment. ... 

The standard bar, farnislied with a level, is placed uridenioath Nos. 1 and 2, which had been 
previously levelled and adjusted laterally. No. 2 is thou raised or lowered until it is in focal 
distance, so that when one of the dots of t he liar is...intersected by No. 1 , tlie other couti tie... 
interseetcid tiy No. 2. Thus t he whole series of liars i.s sc»t otf ni succcos.siori. ... 

The bar is funiishod v\dth tw'o tliermometors whose bulbs are lot into the body of the 
metal, and these are noted at th(.i time of de(*idiMg on the position of each microscope, so that 
the diataiioe between the first and eleventh microscope is t-he lengtfi of ten liars at the mean 
of all these toraperat-ures. ... 

Those compari.sons are rmt 3 'ot dohnitivo, for there are two iron Standard Bars belonging 
to the Groat dTigonomet ri(ui.l Survey, A & B, of which A only is with me, and B has been left 
in England, in order tliat it may he (compared with the Tower Standard, which want of time 
prevented 1113 ' acHiomplishing. The standard B may ho e.xpectod to arrive Hooner or later 
when it can iio (*om{)ared with my standard A, otherwise tho standard A must bo sent to 
England when I next !•etu^n, pending wliicdi tho relation between our measurements and the 
Parliamentary Standard will remain more or loss urutertain'*. 

In advising ilio despatch of the standards B, the Directors explained that they 
wore retained in England for the purpose of being compared witli the standards of the 
Board of Ordnance made irse of in tho survey of Ireland. The comparisons have been made 
with tho bars kept in the Tower of L<indon, but the latter still have to lie com[)ared with 
those in Dublin^. 

Those second standards, 10-foot and 6-inch, reached tho Surveyor GenerakB 
office in Calcutta during February 1833 , and wore compared against standards A 
at Dehra Dun during 1834 and 1835 . The comjiensation bars liad to be (xmipared 
against the standard bars 

under pirecisely similar circumstances to those which obtain during M 10 measurement. In 
the comparisons at the GaUaitta base, wliicli was t-he one first moasured in liulia wiMi this 
apparatus, ... the (comparisons were made, not in the hasedine tents, but m buildings attached 
to the Surveyor Oeneral’s offices...during tlie niglit. But the c()m})arisons after tho two 
measurements of the Dehra Do<>n base, and on all subHoquont occasions, were made in tho base¬ 
line tents imdor circumstances very similar to tlio.so of the raoasurement—that is to say tlioy 
wore commenced early in tlie morning, suspondod for a short time and resumed liefore noon, 
and concluded in the evening. ... ddiey have invariably been made for at least throe...days 
before and after each measurement® [ 51 , 53 !• 

The two standards B, 10-foot and 6-inch, and one standard thermometer, w^oro 
returned to EngUind in January 1844 , and deposited at the Ordnance Survey office 
at Southampton For comparison with the national standards in EnglafuF wljicli had 

Uiuo. (.'omp. A-3/18 ( (i 11/18 ). n()tclHM»k with oh.sns. ami bar compariHonw, 18.31 *KvcreHt 

(13fi); brass Rcalc' A now in Snrvr-v Mnsmim, Dehra Dun. •'* DDn. 280 ( 85 ) ; 10 10 33 ; cf. t/d*S’H. 
11, 1833 ( 130- 43). M)Dn. 323 (35-40 ), 15 9 32 ; to Shortredo. HT) to K., Mil., I 8 32 ( 1-3 ). 
*‘GTtS. 1 ( 52 ); mirnmary of comparisons 'l\S. 7 ( 2 ), ( 143~.5 ); DDn. 452 (.59-00 ), 30 12 4.3. ’ Mer%dional 

Arc (Ixxv ) ; DDn. 452 ( 07-8 ), 0 1-44 ; 510 ( 98 ), Kenny to SG., 8 4-44. 
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not been completeci before. Standards A wore retained in India. In 1866 , new 
standards were obtained, and compai‘ed first against B at Southampton, and then 
against A at Dehra Duid. 


Calcu tta Base-Line, 1831 2 

The measurement of a base-line was essential to the closing of the longitudinal 
chain of triangles whicli OUiver had brought some 600 miles from the Great Arc 
near Sironj-. Less than six u oeks after his return Everest asked y)ermission to search 
for a suitable site, which should be on level, firm, ground, preferably between two 
of the telegraph towers on the right baidc of tlie Hooghly [ in, 263 -4 ]» 

failing which it would fie necessary to l)uild two special towers lor the purpose^. 

After a woek;s reconnaissance he reported that lie had found a suitable line 
between the tow ers of Paintal and Bilakas, 16 and 24 miles north-west of Calcutta. 
Two or three hundred trees would have to be, felled, and some mud huts cleared ; 
"‘an immense number ’’ ol small tanks would have to be filled up, as well as the 
comparatively dry beds of two small channels, lie left the young engineer sub¬ 
altern .lames‘Western, with an assistant surveyorb to survey a passage about 18 feet 
wide^. After discussing the probable cost of (bearing this of all obstacles, he 
the Executive Officer’s proposal to take a line along the Barrackpore 
road on the left bank of tlie river, and erec‘.t two special towers. 

To prevout. tiio intorforonco of whtx^lod carriago tho old roads may bo repaired and used 
diiririg,..voiir meiusurotnent. ... As tliore are 10 or 11 miles in a direct line, it is probalile... 
that >oil will b(^ al)]e i<> obtain the distance you require without being obliged to liavo trees 
cut down, (nitering tli*' cultivntion, or othorwnse injuring }>roporty- ... It would bo attended 
wit h less incon\'oiuorice to the y)ul>lit*. 

If you cotdd find distance enough commencing at the Oovoriior Genorars stables, and 
ruimiiig tc»w^ai'ds Barraclq)oro, ... only one by(^-roa<l would 1)0 re(iuisite, l>ut much more in- 
convoiiionce would he avoided if...carriages miglit he permitted to pass ai a slow walk for 
100 yards on each side of the spot under immediat.e mea.suremont. 

There are many ijoints couTHictod with ha\ ing a line on t his road to make it desirable. 
First, thi^ expense* rrifiy not exceed... 2,500 lis. ; next, certainty oi time at wtiich you may 
commence, an<l...convenience of di.stan(*.e to y^air own ofhce®. 

Everest made a number of stipulations : 

Enclosed is a rough sketch...of the roa<i and Great Irigonometrical stations. TI10 southern 
point must l)e a.s near the bend of the Chitporo road as possible. I purpose lotting the line 
crom tlie neck of the bend, and having the tower Imilt off the road on tho east side, where 
there is a sort of natural ground near tho house of one Baboo Hurrio Parsad Klmttie. 

Tho road sfMims very straight, but between the 8tli and 9 th nciil€>stonea a faquoer s 
hut and a large banyan tree encroach on tiie kutcha part which I purpose using. ... Considering 
the total breadth divdded into two aide parts of 19 feet each, and a centre part of 26 , 1 purpose 
conlining tho measurement to tlie wo.stern of tho former strips. 

The northern term may be alxnit the 11 th nulo-stono ; tho ba.se will then connect with 
tho telegraph tower at Nobreoa, wliich is one of my statioas. The southern end will also 
connect with my Observatory which terminates the series [ ui, 186-8 ]. The heights of the 
towers must bo sulllcient to overtop all such intervening obstacles as cannot be removed. 

It is reported...that carriages affect the level sensibly, moreover that the dust renders it 
impossible to see. ... but...I shall not object to tho road being kept open provided the following 
points can be rigidly enforced. 

That 150 feet to tho north and south...of the part of the line actually occupied by tl^ 
Bpf>aratus, carriages and passengers of all kinds must go at a slow walk. ... Iho dust will 
incommode me extremely, and loose cattle, sheep, or pigs, or dogs, or led horses, must on no 
accoiuit be permitted to travel at all by the road between the 6th and 11 th mile-stones. Further, 
as it is indispensably necessary that the line of vision sliould bo quite uninterrupted from one 
end of the base-line to the other, carriages, and passengers of all kinds whether mounted or on 
foot, should he strictly restraineKi beyond the middle of the road’. 

1 Markham ( M.I ). '• r;75S’.S>. xii ( 90 ). « DLn. 265 ( 85-8 ). 17 11-30. MV. N. James. »Map 

by WeMtern, Juti. IS.31 ; ivuiro. 49 ( 14). "from Ex. Offr., Chinsurah. 15 3 31 : DDn, 264 ( 172 6). 
M)l)n. 266 ( 73 5 ), 19 3- 31. 
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He was impatient at tlie long time it took to get Government sanction ; 

Tho period is now arrived when i ouglit to...hire and lastruet tlie ptM)[)lt> wh(t uuisfc be 
tauglit brddreliarid, or wg> Hhall have sorru^ iri(‘al(ailable l)liniders and iiiiHclnei' to iarnent. ... 

l’enl.s..,to protect the new apparatus rroin tliedire(^t...ravs of tliesun...siioi]ld tie commenced 
upon without delay, for o})era.tious ut this nature siiould never be hurned oi- hard pressed tor 
time. It is one of the earliest maxims which wais inculcattMi in im> by the bite Lieut. (^jlonel 
Lambton, ... which all my experiencti to verity, that hurrying and harrassing oneself 

and one’s subordinates only <;auses delay and confusion, jind liy taking siu’h matters leisurelv 
and (juietly b\' far t-tie greatest and most steady prognw.s is Jit't.ained^. 

Sanciioii was issin^cl oarly iu An gust., and orders passed for coristnictioii of the 
Umts. The establishmetd aaithorisod inciiid(‘d the loan of Sorgeaiit Murpliv as 
‘picket sergeant ”, but not t he fiarty of Mt) British gunners and n.c.o.’s that Everest 
had asked for. Ciovcrrunmit j'uriher liofied that the road would be restored ”to 
the use of the pvdilic within as short, a iKU-iod as may be t^onsistont with the attain¬ 
ment of the oliject in view”, and ’’that no ne(*essity...is likely to occur...for des¬ 
troying or injuring any of th(‘ trees wlu(‘h now adorn that road, and afford shade 
to the travellers'*^”. Orders for the construction of two towers, about Vh feet high, 
at a total cost of ’ sicca Ks. owthr' wnre passed on 2nd September^ | (Si 2 j. 

Western was [ilaced in charge of tla* working party, with Murphy and Li>gan 

to assist him. Wilcox, Ollivtvr, De Ikuining, and Taylor.the recently appointed 

astronomer at. Madras ()})ser\*at(»ry all assisted in tht' measurement. 

As a precaution against any sirddng of the towers, a large stone was embedded 
about bb fed from each tower, at the <nid of a set of compensation bars. 

Ib.)t.li stones w*cre siibsiv luontlv vaulted over so as fo admit of future reference. .. .'V stone 

was also embedded at thc» end of the I2t}i set (>f bars, wdtfi tlie view of trying t-tie same length 
by remeasiirement after t he wliole work wvis linislied. 

The bars were compared wit h t.fie standard A (>7 times before Mie me»v-iiirem(Mit, and 80 
times after. ... 'Fhe comparisons...were made in a thalKilied building erected in tho grounds 
attaclied to the Surveyor (kmerars oOico, (’haoriughi, and at night by lamp light, one of tlie 
reverh(iratory lamps with an Argand’s burner being filaced at as great a distance as admitted 
of its projierly illuminating the microscopes, but t his f»lan is iiahk> to the objection that the 
coinjiarisons were made under dilhM'ont circumstances from those under wdiich tho moasure- 
iiient was conducted [ )7 |, ... The C()Trii>arison of the microscopes was made on sevonditforent 
occasions during tho moaauroment, incliK.ling tliose prior and subsequent^. 

’^fho following aro orders that Everest gave Western for tho first series of com¬ 
parisons, which were to be “ commenced at 7 o'clock in the afternoon of Monday 
the 8th f November ] and be continued until the morning at 5 o’clock 

The st;andard bar is first placed under tlie two fixed microscopes, and its length noted, 
as well as the...two tliermomotors and tht^ time. It is then inoveel out of the shod, and the 
[compensation] bar A is brougfit from the tont to replace it. ... The other liars are brought 
forwani in like manner in succession, terminating with H, which completes one set of 
coin|)arisons. Tlie first sot being completed, a second, third, etc., are goTie tlirough consoc- 
utively, the state of tlie thermometers belonging to the standard being only noted when that 
bar is under the microscofies. 

Tlie light is thrown by means of two reverberatory lamps, placed so far off as not tt* com¬ 
municate a sensible degree of heat. Great care must be taken to prevent anything striking 
or touching the fixed micro.scopos exi^ept at the graduated heads, which must be moved round 
most gentily. The st/andard bar mu.st never be touclied by any person’s hand. 

I divide tlie gentlemen and others...into four parties, two of which will operate the first 
night, and two tho 2iid., taking duty alternately through tho week. Tho first night, the first 
and tfiird jiarties will be engaged ; the former beginning at 7 o’clock and continuing till 12, 
wlien it will be relieved by the latter. On the 2nd. night, tho 2nd and 4th parties will relievo 
each other in the same way. ... 

Ist. party. Captain Everest—Mr. Olliver—Sergeant Murphy. 

2nd. party, T. G. Taylor, Esq.—Mr. Logan—Mr. Torrick. 

3rd. party, Lieut. Wilcox—Lieut. Bridgman—Mr. Peyton, 

4th. party, Lieut. M^esteni—-Mr. Hossenrode—Gunner Doyle. 

’\T)ii will be pleased to tell off tho natives into 4 parties, consulting Mi*. Olliv^er^. 

^ JDDii. 265 ( 219-22 )» 1-7dll. 2 263 f 306-2 ), 12-8 31. MaUi rainiMl tc Rs. 7.168 3 6 

\ ( L3 ). 6 i)l)n, 267 { S3 4 ), 7-11-31. 
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The base-line lav between the 4th and 11 th milestones, and measured 6 -43 miles, 
and the two towers are still in good condition 120 years later . Measurement 
began from the south tower on 23rd November, wTd.es .James Prmsep, and 
ended on the 21st .January 1832. an interval of 58 days, of which 13 may be set down as hob- 
days so that the actual time employed was about 45 days. The length of the ground measured 
upon an average was 750 hset a .lay, or 12 sets of bars, but towards the conclusion, so 
systematic had become the arrangements that 18. 20, and once 24 sets (that ,s b612 feet) wore 
measured in one day, which is douJile what was offeeted on t).e Irish survey. This was chiefly 
attributable to the uuiiiber and experience of the officers employed. ... 

At the boning teleacope...Liout. Western with Lieut. Bridgman-^...hirst microscope... 
Mr.T. Taylor - ...Contral inicro.sc.opos...Mr. Logan, Mr. ,T. Olliver, Mr. ,1. Peyton, Mr.M.Tornck 
and Mr. W. Rossenrode - Last microscofio...Lieut. R. Wilcox. - ^ o r ♦ . 

At the north towor it was found boforehand that there would be about 3 feet to spare 
in excess of a certain number of bars. Tins, addod to tho possibility of the dot on the centre 
stone moving .luring tho settling of the towers, induced Captain Itverost to adopt the ex¬ 
pedient of sinking a hoavy .stone of 3^ feet cube into tlie ground at the distance ol one set of 
bars south of it. I'wo brass plates wore let into this stone to receive a dot at the exact dis- 
tancoOf a set of bars from tho tower, and one t,o roceive the dot terminating the 53Sth set. 
By this arrangement the surfilus interval could he measured at leisure with the same accuracy 

ftmnlovod throiLrlioiit the reraaiii<lor of tho Hue. 

Tlfe .iifference found on measuring eleven sets of bars was • 020. or l/40th inch on 700 foot, 
a surprisingly small quantity, and only I/3rd of what was exporieucod m the previous trial at 

Lord’iS cricket groutid 1 45 ]• , r * i x x.i o i.-* i i 

The southern tower wa-S found to have moved one-thirteonth o. an inch to tlu> b.L., which 

18 not surprising considering the light nature of tho soil, and tho height, 80 loot, to which 
tho building was...raise 1 to placo the tlieodolito within view of tho other triangle stations-. 

““a distinguished partv witnes. 8 od the final day’s work ; ... 

Throut'h the politeness of Cajitaiii Everest...we enjoyed the advantage of an invitation 
to witness the remoasurernont of the first ilay’s work, with the view of ascortaiiung what 
might he the ,,robable amount of error. ... The President of Physical Class of tho Asiatic 
Society and many distinguished olTicers of tho Engineer Department were present. 

An elegant breakfast was laid out in tents aflsir the ceremonies of the morning were 
concluded While oonternplating witli admiration tho order and precision with which the 
whole process was condu.'ted, we took an op,.ortunity of .sketching tlie apparatus as it stood'. 

A reduction of rrinseifs sketch is given on jilate 2, taken from the frontispiece 
of Everest’s Account of the Measurement of two Sections of the Meridional Arc of 

India [ 44 . 113 ]*• . , , , 

The fonnoction of the base-line to tho neighbouring tower stations was comploted 
bv June and brought the longitudinal series to a closed The discrepancy of 7 feet 11 
inches between tho measured length of the base and that computed from the triangles 
indicated the disappointing quality of tho latter [ m, 264 ; iv, 6 , i 8 -<)]. 


Dehra Dun Base, 18154-5 


For the satisfactory closing of the Great Arc at its northern end, it was essential 
to measure a base of verification at tho foot of the Himalaya mountains. Such 
base-line was to be from six to seven miles long, its site reasonably level and free 
from obstacles, and affording a clear view from both ends to suitable stations of 

the principal triangulation. . r ra lu- 

iWerost first visited this area in April 1833 on bis reconnaissance from Delhi, 

and on his march to Dehra looked anxiously for a favourable stretch of ground 
f 2S 1 He found nothing suitable south ol the Siwalik range , 

The land immediately to the south...Ls intersected by frequent streams which have cut 
deep channels...reploto with quicksands. ... Bordering on this range the sal forests are very 
dense and ..immediatoly those disappear they are succeeded by cultivation and dwellings. ... 


i n8 ) 1-2-53, n‘fiisf*d a 8Ug,?DHtif)H I’idI. tlieHO tow(‘rH kHouM be diBrnantltMl. 

2 TTTXTa ir Lit '"V 'i i feet abfive lower \ o.| I. » by James i’riiisep ; J AlSB. I, IS32 ( 71-2 ), *v. frpeo. JAbB. 
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BotwwMi Meonit and Saharanpiir ri(di fields of cijm, thriving villages and towns, oridiards 
and other plantations are ahundant. ... Rivers, hy overflowing their hanks, ... seem to per- 
ineate a continued marsh. ... Ridges of ai^ournulated sand, long and liigh, are so frequent as to 
render it well nigh impossible t(j trace a line of 7 or 8 miles...in any direction witliout encounter¬ 
ing them. ... It would lie impracticable, ex<;ept in very advantageous circumstances, to see 
from one station,..to anotlier...without onto or more artificial elevations’. 

He was better impressed by the ground north of the Siwidiks, more esfieciahy 
in the west^ern Dfin, to the south of the river Asan, wdiich Hows west to tlie Jumna. 
Accordingly, after sfxjnding th(' rains in Mussoorio, he started on ‘hd Noxember 
tt) explore thto valley of Dehra Dun. My first march wa.s to Sisu Bara, wheie I em^amped 
on the norf li side of tht' Asan, and on the t'\’ening «>f the same <lay, crossiiig f hn rivror, 1 com¬ 
menced irvy e.xamination on Mao south side. I laid the good fortune...to jiitch...exactly on 
live tract which proved in t-la* end to lie most favouralile. ... 'riiere was an uninternipted 
view for several miles, nearly free from tretr-. ... For the first transferring point t he mountain 
of Banog was a-dmirahly a<lapted. a.nd.,.a secon<l...e(|uallv eligible was,..t/})e hill of'j’irnli, or 
Arnsot, on tho Sewalii* range [ y/; p(. 17 |. 

Setting his assistants Kallonas and (Jarkson ( 27 ] to chair jungle Kvorost 
himself explored to the west. 

I traced out a second liase-liiH' hetwi»en Saluns[)ur and the Jumna. ... 1 \ isited the Amsot 
hill, returned to Sisu Bara to receive Mr. Kallonas's report, went ovi'r the whole course of 
the pro])ORed liua myself; tiook angles at Arnsot and lioth emis ot‘tlie propose*! hast>, ...and 
then retunied to Dolira, fully c.onvinced that if tlie first selecTi»m was not. exactly the liest 
in the world yet it presontod all the advantagtis I ha<l l>een prejiai'e*! to expect. ... 

J'liis rec'innaissance occupied 10 da\.s. On tla^ 12 th November 1 was liack at Dehra 
to receive and disfause the fiay ‘J in\' departmenl, and as rny Joiirmes generally amounted 
to 20 or 30 miles, and I was at work from morning till night, sometimes as late as midnight, ... 
there was no small share of fatigue incurred. 

Tho line between Sahinspur and th<*> Jumna turned out a thoi’ougfi failiu’e. I left Mr. 
E^eyton, iny Defaity Computer, with 20 of my recruits, to cxj Jore tluv tract near Sisu Bara 
more minutely...and ]>roce(Hled on iny route. ... 1 examined tla' tract to tho soutfi of the 
Sewalic range, and found it so irregidar and encmnhered with jungle as to he hofieless. 

On the morning after rny arrival at Saharanpnr J proceeded to examine tlie country... 
which looked very favourable. ... I accordingly rodi' out...along u road winding through 
cornfields and other cidtivation, and began to entertain lio])os that tl is tra('t wonkf perfiaps 
1)0 as favcairahle as tlio Dun ; but after... 2 J to 3 miles 1 suddoulv <*ame upon the broad cliannel 
of the llindaii, and quitting the nuid, the mon^ effect.ually to examine...its liigh hanks and 
well filled stream, my horse suddenly came into a. quicksanil, from whicli I had some (iifbculty 
in extricating liim. ... 

The Dun near Sisu Bara aftorded...l)y far the best spt>t 1 was likely to meet with. ... 
Tliero was no jungle ; ... wood for t res.seIs and pickets was ubuudant aiaJ to lie fiad for tho 
felling and cut f-ing ui i, and tfiere w as...also—])ecnliar to waste tracts an abundance of elbow 
room, without danger of interfering wdth tho jirivate rights of any individual^. 

l^re|)aratioTiR for inca.suronient along the aoutborn l)ank of the Asan worc^ com¬ 
menced a year later. The eastem end waa 

aljout 1*2 miles nearly due west of Bhimf.al, wdiich is by the road from Debra to the Molian 
I^iss. 'file line was measured over twice. On the 1 st occasi*in...from west to east. ... Tho 
2nd measurement was made in the contrary direction. ... 'Die entire lengtfi...was divdded 
into six parts and each jiart measured over twhee. 

l^dfty conifiarisons liet woen the (’ouqien.suted bars aid the standard A I 17 ] wTiro made 
before the 1st measurement in a thatched l)uildii)g...in tfie groiiiids of tfio Surveyor (h>nerarH 
office, Dehra [ 167 ]. Sixty-one similar eomf)ariHonvS were made after the l.st rneiisuromorit, 
and 66 after tlie 2nd measurement, at camp Barw'ala, uialer circumstances precisely the same 
with those under which the bars wore used in practice. ... under the same tents, and at tho 
same liours of the day [ q 7 ]. ... Tho first set of liar comjiarisons was made on 12 tli November 
J834, tlie last on 2nd April 1837)''^. 

I had sent persons to Hurdwar in tlio preceding July to procure the necessary atones 
for the ends of the haao-line, as also 3 pyramidical pillars 5 feet long for sustaining tho 
microscopes, ... all of which I foimtl in readiness for use on my return frern rny mountain 
excursion [ 38 ]. 


»Narr. 1833-4 ( Ic ) 


ib. (25-34 ). 


(ITS. I ( ii., 3 ) ; Mf.ridional Arc { xxiv 1 ). 
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Base-Lines 


A8 soon .vs tho medical officers pronounced that the Dun could ho enU,r.«J without danger 
for at certain soasous...it is a deadly triwt I sent a party under Mr. Olhver to clear away 
hich crraHH in the line-..t!li(>8on in Xovernlwr 1833. 

1 erected the stone pyramids .vt Dehra Dm. on the 12th November and commenced the 
senes!"compansons...oli the afternoon of that day. ... The senes...w.«. hmshed by the after- 

"""on Dm 14ti' Nrv'embrr r.e<mivod a report from .Mr. ()lhver...that the river Asan had 
oncnlched so much to the southw.trd that my line fell into its channel in consoqu,,nee 
rXc i ,.roc.«ded on the morning of the 17th to select ,i new position for he oast end 
whW by t‘rowing the whole length about lOh yards bacU cleared the bank by about fiO 
vird! Tliis rendered fruitless all the labour previously e.vpended. and made a new clearance 
jriary. but ,t was taken in hinid wil.li vigor, an.l by the 1st December the operations 

""""nr!!!'iKe^,scop.^^ were under the charge of bieiil. Waugh, laont. Reims, bhptain Wilcox. 
Mr ( livm- Ur Rossenrodc. Mr. Logan. Mr. IViyton. Fart of the time when Mr. Rossenrode 
, plos'.ed , 1 , superintending the coiistrii.dion of the end platfornis and those on the .sium 
aits ,, Vinsol and Dlioiw-ala. hills. Mr. Murphy. and...Snb-,.\sststa.nts Kallcaias. loidhanath. 
!"„1 Keelan had each i liarge of a inicro.scope. I took upon niy.sell the inanagcment of the 
n„aing instrument...with which...t he apparat.us is adgned and directed. 

• 'U. whole base is dh 1 H.d• 7H:i feet in length, ■fhese measurements are rcdii.-ed on n.ssumed 
Height above the level of the sea derived from the ilata of Colonel Hodgson and Captain Herbert 

""'"rdiv!ded'!!!!"!!-' n^.'irsecnons. and...when the whole nieasurenient wa.s at m, end 1 
1 „.,ed ■) stations o,, the northern face of the Sewalic range, with which the two silbdivi.lmg 
aial the two ends of the ba,se formed a series of small triangles, my object...bemg to 
Try portion of the tiase against another by triangulation as well as actual nieiisi.reinent, 

rosiilt is s'nr\ sat.ish>ct.oi-\ . • . ct ^ i 

•PHO hase line was liinshed on the nth Kebriiary.^ after which comparisons were institnted... 

I.etw.sai the compensation bars and t heir standard-. .ri 

Wliilst lueasiirenient was in pnigross Evtm-.sl hail a visit Ironi (.odtroy \ igne 
I ,(v> 1 will) had alfwidy iiiet hint on the (Ihonr [ jS j; , r 

I I I visit to the Siirvevor Ceneral in the Doon. where he was...measiirmg a hnso of \en- 
•jli'i u S,wen miles m lengt,h. the jungle hemg eleared fm- ttia. disOmee inid the level hemg 
.rnS across numerous holkavs hy .nouns of mmeahle wooden bridges. I be rnannor tn wlueh 
nvnrvtihiiiLi: coiDincrtnl Msinn! t-.t in<^ (d> nKtst iithTJna,l>lo . 

Evorost insisted on carrying ont the coiiiir.nalory tr.angnlat.on himself, in spite 

of severe lever, loatdiig Waugh to make a second meitsunmient ; 

anp-initus lioir^ uf .MU,»|>iirativoly mriMit, invfuiMnn, thorv am ...110 data wlioroon t(.» 

. t . s uHUiwv oxc(n>i' tdiosc wlu<‘b mst tat liiotiry. ... amount of orror, liowovor, 

TZt vovy appalhng-in the whole extent... 1 • (i inch, which ,s more than T had...e.xpeete,i-_ 
ad -ms hat, the degr.H. of aeeuraey att ained is not, commensurate with t he merease of 
""i 11 m in tlie miu-hinerv and the exiienee inenrred. However, that is only my opinion. 

This con plaint of tlic tedio.is labonr of measnroment with the comiiensa,Don bars 
did nut prevent, his a(ipreciation of their vast, .superiority over the (.Id chain,s [ 1W7 ]. 

On the conclusion of the minor triangles, Everest himsell made the eonnectifm 
with the principal stations of the (.treat, . 4 rc [ 39 ]*. 

At the time of the measurement the base-line lay in (tovernment waste land, 
but Everest records that it wtis in IHH 7 allotted to - certain English gentlemen . 

The nart, in which mv l.ase-Ii.ie and its two limits were s.tnated boeame the ,,ro,,orty of 
r- . ■ Cirl e I R.H 1 wh'o cavc it tlie name of Arcadia, in eommomoration of, and complimont 

to, the tr. ^ ^ ^ Hoiiutiful anrl interesting sight to watch the 

,to Whii., wl. . rHi l,irmm.l,oly .ny ba„-lm. I.ad 

been already rnoasiired'''! 

Arcadia is a tea-garden to this day | it>» J. 

,1 I c y.,,I IKS ‘.ft hlLdicr than \v. n Xarr. I834 r. ( 2-I3 ); base lino compiis. Ts/ll ( )4l-60). 

' ^ /j'a'n Iti’l ’ ' Nnir *’lS3,l-6 ( 2tl-33 ) ; (ilan of baac-lino and oonrioctionB. Mmdumnl Arr { pi. 30 ). 

V WrD'iirU/drc ( xvii, ii); see view of DDn, Low n, ono. Mimmin. probably by Foytou. which hung in 
Even-stWiidy in Loudon till bis doatli. 
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'I’he following ii.ro (loscriptioiis of tlio two toniiiiial poinfs of tlio hasi^-lino ; 

WcHt End. ... Eat.. 30" 20'; lonjr. 77 ' r>i\ ... nlioiit 2 milns t.o t.lin I'), ol llin small \ lllfigo 
of Shorpiir, amj nJ>oiit I loilo 8 . from <ho Awin rivor. 

A 8t.one, r» foot, in longfli anil I foot bano. v\as sunk t<> llio surfnci* of llii^ !zroiin<l, 

and JodgOfl in a pilo of inaHonn' 14 foot sqnaro, witli u rircular pillai’of inMs<>nry...di.‘4joint.od 
from tliorost of IIk^ pilo in ordi'r tliaf flio instTurnont. miu^lit.- roifiam i.^olntHil. Into t ho oxpogofl 
Hiirfaoo of Iho <*ontral MtAino a |>iooo of* brags was soklorod, on winch was msortod a fifH> silvor 
wiro to rooeivo t lio Minall dot, w hioli marked Mu* limit of the basolino. 

riiis was (‘ov’orod ovor by a circular brass [)lal.t\ 2 incluis diaint^tni’. ... I’ho iii^piu- surface 
of the }>raHS plate was loft, e\ (iii with that of tlio stone. ... A parapc»t, wall »tl 12 inches high 
wtis croctod r‘«)und the jila.tfbrm, and ultinunt''ly when the base was conclndotl the wdiolc) w'as 
built lip to a loxcl with this parapid, a su]»j)loment/ary stone of I foot square and II imthoa 
thick witli a |)ieco of l>ra,ss, and dot soldered into it, hoing acc4.iratel\ placetl over Mie dot in 
tlio lower st.one by means of the centering telescopi’t of the largo t lieoiiolite. 

For [irotection against, <*attlo a.nd ot,lior intrndoi-s a thick hedgo of prickly pear was [ilantofi 
round the platform. 

'('he station, ...when visited m iHfu, w'a.s Ibnnd with great. (lithciilt\ • file pi'ickl\' poar 
hcxlge had disap]loared, and there was nothing to distinguish the station fnan the immoroiiH 
mounds which wore scattered around. For its future better prote(‘tion...a tower was built 
over the masonry platform, ... and an arched passage a foot wide and 6 feet high to allow of 
access to the mark-stones. ... The towair is about, 10 feel, stpiare and 8 feet high ; it has an 
external masonry stair(5(iso leiiding to tlu^ summit, wdiiidi is horizontal to sorv'o tis a platforni for 
future oh.servations. ... 

East Fnd, ... lat. IkT M\ long. 78’ l\ is situated on the extremity of one of the spurs 
of tho...Siv\^alik range. ... 'fho nearest village is Mohaliawala, about a mile to the south-east. 
The Asan river winds round the foot of the spur, and ono }>ra,ncli of it takes its rise in a ravine 
about 100 yards to the westward. ... Marked in the same! manner as t-lie western limit. ... 

It was visited by (Captain Branfill in Januar}’ 1802, to be connecttHl witfi the line of spirit- 
lov(ds which liad been lirought up from Kanwdii. ... 'J’he level of tli€» suTTunit, of tlie pyramid 
was dot>ermino<.l as 1057*65 feet above the moan sea level. ... In 1867 a b>wer was built over 
the station similar to the one...over the wc^st end. ... The mark in the stone on tfie summit 
of the tower is...! 0<i7 * 78 feet above the mean sea level'. 


SiKON.i Bask, 1837 8 

On (•()m[)utafion of tlio trianglos betwetm Dehra and Sironj, Kvorost found a 
disoropanfA' of about 3 foot between the length of tlio base measured by chain at 
Sironj in 1824-5 and that eonifjulod from the triangles. He recommended the 
romeasnrement of tlie Sironj 1)880 wdih the (^ornfamsation l)ars | if). 41 j, ai\d this 
w as un(lertak<m at the end of 1837 . 

d’ho camp proceeded...to Sironj, wdiore they arrived mider my charge on the 17th Novom- 
ber-^ I 41 ]. ... On the journey I enconntored a very serious attack of illness which very nearly 
put an taid to luy extstence, and Ibr a long time rendereil me quite hojxdess for any active 
work, but ray tistronomical assistant, Lieut. Waugh, made amends by his zeal and energy, ... 
itxui all my subordinates were now so tliorouglily masters eatdi of his own part, that t he measuro- 
monf, commenced on tlio morning of the 1st December, and jirocooded just, as satisfactorily 
as if I bad been personally sui>erinten(ling...it. 

As in the case of the base in the Debra Dun, I took the ])recaution...t/o fix im intermediate 
station in the aligiunent ( the natme of the ground not admitting of more than ono ), and two 
supplemental stations. ... Subsequent to my departure the inhabitants, incited by cvqndity 
to possasB the small portion id' the bra,ss which designated the intormediatH? site, broke the 
stone containing it to pieces, so that I was never able to derive any benefit from Mie ])recaution. 

liegular compcirisons of tho componsiitioii bjirs with stfiiuhird bar A wero made 
from 8ton© pillaiH as at Dehra, 79 on 23rd November, and hi on 22nd January, 
'fhe liase-line was completed on tho morning of the ]8t,h .laimary 18118, a.nd the whole 
distance...amounted to 38,413 * 322 feet 1 7 * 28 miles J. Tho former base measured by tlie chain, 
alter having l>een reduced to tho value of standard bar A, ... gave 38,410*533 feet, ... so tlxat 
the old meHSuremont was too short by 2*779 feet. ... 

' CTS. T (IT, 47); TYiap of 1867 shews both ends of ba.se; one. Lib. A (7) j ]>). 17 ]. ^ Wau^jh, 

Renny, dories, P(‘yton, dnrnew, Kc'elaii, Radhanath Sikdar, Terry ^ Parsiek. 
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TJie oomi)iit.od liano (jf Sironj brdught. down from that of Oehra Drm...[ difforod ] from tho 
actual tueaBuroment thus complotod by 6-365 incboH. whicl. cousidoring t.hat tho S.ronj and 
Dobra Dun baso^A aro .sojiarateil by iioarly 450 miles, anti (connected by 86 principal triangles, ... 
is as gratifying a proof of tl.o accuracy <if tho sori('s....aH c(.uld bo desired' [ i6 ]. 

Everok was tho more deliglited with tho result as it meant that no intermechate 
base-line «-ould now Ixi netiossary; , , 

'J’his chance is now entirely averted, and...one year’s further delay is thereby struck off 
from the account. The principles...in which I wa« ethicated pointed out from 100 to 200 
mile.s as the pi-oper distance between tw.. bases verilicatory of each other, so that m carrying 
a seriivs to the extent of 450 miles without an intermediate base I have acteil contrary to estab¬ 
lished maxims. 1 di<i so in full relmnce on the iixcellency of iny instruments, and...the result 
has puite borne me out in my anticipat-ion*-. 

As ho was already oontomplating the ramoasiirernont of tlio haso-lino at Bldar, 
ho loft tho apparatus in storo at. Sironj ; 

dkio iipyifiraluH in \'f>ry dolifati'... aud tburofunt not. irnyirox'ed by travolling and, as any 
accident would be fatal, it. was not without upi>reheusion that 1 contem|)lated the late long 
journev over stonv roads, the e.scai.e from injury during which 1 .-onsider a great piece of 
goo<l fortune. 15eside.s the ai.pa,ral.us itself, there are frained tents, 17 m number, to protect 
tho bars from tho dircc't action of tlio sun. ... 

Tho uo\i, plaoo at wliicii tho a.pparatus will bo broiiylii ml.) uso is m tho ]>laius of Boder, 
wl.ere I p,-o,.ose l.o remeasure l.lie base of IK15, because it. is one of ..lie most nn(.erta.m of all 
those on tb<' (Ireat Arc, and at the .same t ime one of the most imtiorl.ant from its locality. 

Tho far lietter way would...be to de|) 0 .sil the whole aiiparatns, t.cnts and all, at Soronj or 
in it.s vicinity, as soon as this season’s operations are concluded. ... As Sirorij is m a foreign 

State [ Tonk' ]. 1 cannot take so much 0)1011 iny.self without the mit.bority of (lovernmonl. 

tbougli i hiok on tlic chance of acclilent as very romot-e-f 

Tho appfutitiiH M ;is thoroforc left af Sironj under ehtvrge of Sub-Assistant .Martin, 
wiio tytis given tho ,sl.ricte.st directions for its proiier care ; 

Tiiesl andar.i a.id ine.asuring bars a.re the most co.stly a.nd delicate of l.lie mstriiments. ... 
Tho iron bars are a|.t t.o ru.sl., and if (.Ids takes jilace t.liey will bo rendered useless. "J'lie btwt 
means to prevent it is to covor tliom with mercurial ointment, bog's lard, or mutton fat. If 
either of the two lat.tor are iisod, it musl. I.e applied in the state in which it is taken from 
the animal. ... If mercurial niiitmont is use.l, care mii.st be taken...that none comes upun the 
brass liar, as it will create lerdigris. aiifl in time dest.i-oy the har, ... 

Te clauigi' the hog-.s lard. ... the old should be ta,ken off aiid...tlie liars near tho silver dots 
must be cleaned with a...soft brnsb and barley water, and witli a dry brush the moisture 
musi bo taken uji I.ofore iiutting on the fresh bog’s lard or mercurial ointment, and if any 
mst has got npon the iron, you must rub il, off with...slate iiencil, taking care that, it, does not 
coiTio Monr tliu dot,. 

You must iiovor ioudi t,ho dots with your iiugors, as tho smallost j)ioco o\ simd...would 

scratch the dot so seriously us would rendor the bar uselo.H,s. ... 

’I'hat the lining of the boxes...be carefully preserved...from insects, ... put. some leaves of 

tVio neom troo** int.o oiiob box. ... i n • 

'V\io axis of the nucrosoojx' is also liablo to injury, oitlicM- from tiho stool collars gottmg 
rusty or from dust, getting in. (loose oil is (he best, thmg...to prevent rust ; mercurial ointment 
caimot. tie a,,,jilied to the axis. ... To clean the axes, tfiey must, be wiped with a jnece of silk 
or vor;s- fine clot.li. ... Tiie microHco)ies should be taken to jiieces om-e in six mtinths, and 

carofully cloanod. ... . -i i* 

Dust and uioi.sl nro, such as rain getting b), damp from t-ho tloor or walls of tlio building, 

will f)c injurious. ... You will liavo tlu^ floors and windows of tho depot oponod for 2 hours 
fAVOrv TnorniMg...wbon t he stato of the weather will ]>ormit. 

You will A'our.sclf oxainino o\'ery article...at least f.wice a week. ••• One of the greatest 
evils to be guarded agaiusf- are tlie white ants, and you will ord(?r the tnidal who remains at 
the df^])ot to oxaniine ovf?rv box daily. 

Yf)u must tal<e care that, no combu.stibhA matt,er of any kind ever enters the Depot ; you 
should not yiermit even a candle to lie taken in^‘. 

TJnfortunatoly Marlin had to hand ovor to a young assiBtaiit, Owon Mnlhoran, 
>vho Inokt^ down under tho Ktrain of solitaiy life and illness and, overcome by a 


1 Kt-uori { inu-l. lOri C ); fdltUs. and cotup.s., GHO. Comp. (i-t>- 15. « jjy)n, ,)42 ( ppM)), 

ujl, ( PI I l‘_> ;{7. * \::(i(hr(irhta Indira, l*ark(‘r (71 ). ®I)l>i». .‘Cl ( 14>^ 8 ). 2(* l-jys. 
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form of religious mania, not only mutilated his own fingers and toes, hut did the 
most extraordinary damage to the bars. Renny reports that 

the Ht/oel bar A appears to hfive b(H>n originally lackered alorig the wliolc of’ thn ifuier 

side in a strip OM) imdi in breadth. ... Of this kudvor two itadiOH frojn ono end, and tliree hadies 
from the other, hace botm entirely removed, and narrow strips here and tliere tatlier entirely 
or partially rubbed ofT, the damage extending in all f.o aljoiit one tonrlh oC Iju kerH^l surtaee. 
The brass bar, tongnes, and case are in good order. 

The compensation bars had been damaged in a similar manner, to a, greater or 
less degn^e. The lacquer had been removed by a slate ^)encil, as suggested by 
Everest for the removal of rust, and had obviously been done under an lionest 
misfipprehension. Fortunately this removal of lacquer in no way affected tlie valuer 
of the bars for the purpose (jf precise measurement. The burning of liis liaiids and 
feet was a ghastly l)UsinesH’ [ 375-6 J. 


BioAR Bask, 1S4I 

Though Everest liad determined on the lemeasuremont of Ljiinl)ton’s base lino 
at Bldar so early as 1837, as a natural consequence to the ]‘o-ol)servalion of tlie 
triangles south of 8 ironj and the error found in the 8 ironj base | 41 , 53 ], it w as not 
possible to undertake the work Ijefore 1841 1 16 7 J. Ills request for I bis remeasure- 
rnent was forwarded to the Directors-, and the apparatus was despatefjed from 
Sironj about the 1 st January 1840, recpiiring '‘34 camels and 3 elephants fiirnislH^d 
by the Commissariat Department”. 

Waugh, to whose charge the remeasurement was entrusted, had searched for 
Lambton’s basedine during 1838, and lonnd no trace of it wha-tever. There was, 
therefore, no question of re measurement. A lunv lino had to be measured, and 
comiected Avith Lambton’s triangles l)y (Jieck on the surrounding stations where 
rnarkstones could be found | 17,43 J. The new line was located al>out S miles south¬ 
west of the old one, in the valley of the Manjra River near the towm of Bidai*’*. 

Although Waugh had selected the site and constructed the platforms in April 
1840, iKjrmission was delay<Hl, and actual measurement wais not carrier] out till 
the end of 1841, when thr^ party w^as strengthened by Mohsin Husain to provide 
against any trouble with the instruments, and by Jacob and two of his asssistants 
from Bombay [ 57 ]• Training was earned out during the rains, and 
on the lltb October, the neceHnary pillars...having been jJiit u|>, tlie usual comparisons were 
made ; 57 prior to the commencement. ... Hy the IDtli Oertober tlie inea«snreirieut was com¬ 
menced, and was continued unremittingly, Sundays exce[)Uid, until the 4tli Decemfier, wlien 
it was brought to a concliisioii, luiving occujiied 39 working days of OJ hours each. On the 
first day 8 set.s only were measured ; on the 2nd December 23 sets w'ere finished, which was 
the greatest number measured in one day. As the whole base comprises bfif) sots...the average 
daily rate wais 17 sets per day, or 1 set in 33 J minutes. 

Tlie lioning instrument was managetl by Mr. bogan ; the microscopes by’ tlie yiarties named 
in tlie margin^. The trestles were laid, part of the time by Mr. Martin and J. Kossenrode, 
and subsoquently by Mr. Fraser of the Bombay Longitudinal Series. ... Said Mohsin was also 
employed at the microscopes during...the ill health of Lieutetumt- Ja(;ol) and d. Ollivor, Esq. 

Tho meaBurod length of the base, reduced for a height above sea level of 2,030 
feet, came to 41,578-536 feet, or 7-87 miles, which differed from that computed 
from the triangles by 4 -296 inches which, 

considering that the two bases of Sironj and Bodar are separated hy a direi.-t meridional dis¬ 
tance of 425J miles, and connected by 86 principal triangles, may he looked on as a highly 
satisfactory result, and strongly confirmatory of the ac.curacy of the whole series of' ojierations. 

On December 9th comparisons were again made against the standa-rd. The 
measurement w^as confirmed by minor triangles as at Dehra Dun, with two inter¬ 
mediate stations on the line of the base, and three supplementary stations to the 
south, to Everest’s entire satisfaction; 


^ DDii. 386 ( raktS ), (120-4); 20-1 & 24-11-38. * R to ( 4). 24-8 39. *18. 7 ( l/lu II ), wit h 

charts p. 91. '‘Waugh, Jacob, Reiuiy, Josc^ph Olliver, T. Ollivcr, 'IVm, Parsitk. 
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It wDuld })«ve Hupororogatory for mo to proceed...to the spot to su|3orintend a work 
whicfi eitlior <»f tliwe geotleinoii [ Waugh and lienny ] was qualified and willing to perform 
fully as well as I could, and my abseiK^e at a flistanee of upwards of 1000 miles from my 
oflice rniglit have caused a great delay to public business. ... 

On this aci'onnt 1 entrusted the management...to Lieuten^int Waugli. I detached Lieut¬ 
enant Kenny lo assist him, so that in (;ase of sickness t>f either...there might l)e no appre- 
lionsion of dela \. I placed at his disposal as many of my best sub-tissistants as could be 
spared, t/og('ther with the Mathematical Instrument Maker, Said Mohsin, and the greater 
j)ortion of the artificers, furnished with a sufficient niimber of tools. ... 

1 niine<liatel\ on tlie conclusion of tlie basediiie operation, the apparatus was all packed up, 
and the |)art> ('ommenced their march on the 11th January to rejoin headquarters. On 
arriving at Agra, all t}>e large and valuable instruments wore deposited in tlie garrison of that 
station, in a safe, dry, aral commodious room, under charge of the (>>inmissa.ry of Ordnance, 
and Ideutermuts \i'augh and Kenny arriveil at headquarters on the 1st Ajnid | 1842]. 


Bombay 8 i kvey 

The trigoiioinelrieal siirvoy started in Bonibay Presidency under SliortTOdo in 
1828 had received the prior aj)prova] of the 8 u})itnne (Joveminent and of the 
Surveyor ( Jeneral | in, 130 -i ], but it was not until 1831 that it came tinder the 
dii'oct orders of Everest ( 4 , 72 ]. To his first (piestions as to how the base-line 
w’as measured, Sliortrede replied that ; 

1 st;. ...My irperatious won' inad<' to commenct* froui a base line of about 4 miles in 

iengtli <'ii the Kai'leli plain, on the high road from Poona to Bombay. ... 

Itrd. Jhc chain used was made by the late Mr. (.’ary, and hy him adjnstwl to the exact 
length »'! KK» feet at thi* temperature of 02' Fahrenheit. 1 have therefore assniried it l>o be 
coiT('ct i\ of tlie ParliauHMitMrv Standard length". 

Everest liad (lie chain s(‘nt round to Calcutta for (comparison against the new 
standard imr A | 47 ], and made a number of criticisms regarding the m(casnrement; 

Von fiave made no allowaiKM' for friet iou, and...liave tak('n tlie lengtii of tlu' (‘liain as being 
exact ly KK) feet, lloos that lengt h me»m t he Parliament ary Standard or the s(‘al(> of Alexander 
Anl>erl, Fsq. ( II, j 3 .|, 2 O 2 )? There is some dirferenc<>. ... The arnoiiiit assigned to friction in 
the Bf'dt'r hasedine was 0*1109. ^Ours (lierefore may have atnounte<l to al>out 1/lOth of a 

foot, which term is omitted entirely. 

\’onr base-line is ruit eoiitiinious. Al< the end of the 54th ehain \n\\ iva^asure an oblique 
offset of sot) feet. ... Suppose tlie wiiole hasedine liad consisO^l of a sid. (»f sneii offsets, and 
then wlial would be said oi it ? ... If the method ol eentering an instr'ument and the signal... 
werc‘ quite [lerleet, and there were no lateral refraetion, and no error in the human eye or 
optical instrument, and no unequal ex|>Hnsioii, it would lx? just as tortain as actual measurement; 
l)nt...('rrois do Hceurnnlate in triarignlation, dti what we will. ... 

At the ends of 1 he 5th ehain, yon observed a ramrod jilaeed in the line, but \ ()ij do not- say 
what means you took to ensure its jierjiendieuJarity, neither...what jirecuntiou \on took to 
avoid tli(' cTfeet of light on one side, and .shadow on the other. ... 

^'on took an angle for your offset of 65'' 49' 31 "*5, but you do not mention whetlier this 
was derived from a single observation, or the mean of sevoral. ... As t(» tlu' third angle, you 
make it supplenurntaJ, and ussuine it as a matter of course. ... The third angle should always 
be measured where it can. ... 

\V’h\ sliould not your base Ix' as well measnrwl as that of the Irisli Survey ? 'I’his is not 
intended, unv more tlian yours, for deducing tlie lengtlis of meridional ares, but will f>e con- 
necdrcd f)\ triHUgulat ion with bast's wliieh have been measured for tliat- pury»oses ; aiifl so will 
yours, ... with a series which man^ persons tiiink the first in importance in the w^orld, ... 

^On do not mention your boning instrument, and it does not apj'ear clear how the api'aratus 
was brought, into aligimiont, or how the vertical angles...were taken. ... 

IJruler the article Trestles, >'ou mention some of a particular constructioti, which carrit'd 
tlie weight and drawing posts. You would oblige me much by sending mo drawings of them, 
as also of those which suf'fiort your eoffors, for mine are very antiquated*^ [ 127 ]. 

Hliiirtrode ttiplicd at length, pointing out that there were nianv' details that, 
for the sak(' of firevity, had not l)een dealt w ith in his tirvSt report ; 

‘ He pert IH42 ( UO-o ) ; <4. I>i)n. 452 (2-3), (kt. 1843. =* DDn, 32:t ( 4S 5;;), Itt 31 

^ib. ( 2.3-9 ), .3 I 32. 
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i mil not. siii fins(«l tlmt viin nIiouM inako sovoml ol)jocti(>n.s, wliii li 1 lio)io in n groat motisuro. 
It not entiroly, to romovo. 'ro..,yoiir goiionil remarks I entin'l.y agree. 'I’lwy eontain oxactlv 
the prinoiplHB l)y which V liave en(h>iivuure(i t«» direct ovor\‘ part of my operations. 

for lioJding tlie ramrod a liole of afxmt ti inches doep was drillini in the tniddlo ol’ the screw 
of one of the higliest trestles. I'lie liolo was bored v'er\- nearly of the si/.t' ol tlie nunn»d, hut 
w'as inad(^ to lit ])orfo<*tly, vet easily, ... by sht^lJm* moiled hv^ the remrod fieated. 

The alignment nnd r)erpondi(talarity of the ramrod was ascertained hy the th(s)dolite, 
as did also Mr. Snndt f ttt, 38 .: 3 ] by a pimnmet. 'I'lie f)oint observed by both (’aptain Jopp 
nnd myself was about an inch abov'e tls' tr>p of the trestle, so that everi if it had not boon 
})erpoiKlic»jlar ii(j sensible error could have arisen on that account. Botl» Oaptain Joyj]) and I 
found it [ necessary J to ha\ (' tihe ramrod sr*rtH>ned frou) scatl»ered light, and accordingly 
Messrs. VVehl) and Snndt stooil behind it’, so a»s to enable us to set!' it...distbictlv'. 

Though my base was not iutoudod foi* dodia ing th (5 length <»1* meridioiuil ar(‘s, nor of’ ()or- 
j)endiculais to the meridian, I jievia' snpfjosed myself entitled to take any Iil>ortieH iti tho 

moasurement. I am well aware that my work will he connected witli tliat of tho great 

survey, which undoubtedly is tho most important in the \v(»rld. 

Of course it does not, hoJong to mo t(» judge of my owai work, and tliough I know of no 
particular cause of errors in the moasurement, yet my private o] 3 inion is that they may amount 
to about 2 inches, and can scarcely amount to tno]*ct than 4 or a inchesh 
Everest agi'eed that 

the operation has htHai (ronducted altogether in a, maHterl>' style, quite in kee|)ing with thf‘ n^st 
of your iKirformanciy nev ertheless I ...consiiler tho w'^ant of continuity a great ev'csore. 

You liave tla^ bases of Melun and Terpignan to l»ear you out^, but not Colonel LambtotCs, 
who would be very sorry to contest with you tlie claim of priority. ... The break in the base 
at Hangal()re...vvas unintentional, ... lint tliat base was afterwards remeasured, and tho dis' 
jointcwl liase forms no yiartof the work of theClreat Trigonometrical Survey [ 11 , 235 — 6 ]. Ck>n- 
sequontly tlu' base in the Karleh plain stands alone distinguished by that feature. ... 1 should 
be exceedingly glad to sini it re})la( 7 e<l liy a full length base witliout a break*'’. 

Several years later Jacob called attention to this lecjiiest and reported that he 
had found a suitable site to the west of Pooria'^. Everest did not think a new 
base would meet the approval of 

the Hon’ble Court of Direi^tors, or of the Supreme GovornmeiU. ... Idie base of verification of 
the Calcutta J..oiigitudinal Series shewed a disparity of upwards of 12 inci;es }>er mile, and this 
tho Covorninent liavo pronouncevl to bo unimportant f iq ]. 

Now, it is hardly likely tliat so large an error wdll have gonorated in your work, and indeed 
tho base at, Karleh will serve t.o shew whothor tho result is correct within that limit. ... There¬ 
fore. undei* the present (kKusion of my superiors, 1 think it bettor that tlio Bombay Longitudinal 
Series should rest entirely on tlie biise at, its origin near Bedor [ 74 ]. 

Ho took tho opportunity, however, to invito Jacob to join Waugli’s part, 5 ^ for 
the mea-stiremcnt of the new base-line near Bidar [ 55 ]^. 

^ ^DDii. 323 { 74 84), f -4-32. huni, surer) hy Delftiiihrc fr .Medmin, 17t>2 ; Gon* ( Icl 4 ). *DDn. 
323 ( 3r» 4fi), I5-9-32. * in which Iccallt v a base was measured 1933 4. ** I)J>n. 323 ( 2.32-3 ), 24-5 -41. 
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PRINCIPAL rRIANGLES, SUBORDINA rE SERIES 

Calcutta L(mjUudinul, 1830-2 — Houlh Parasndth MerklioruiL, JS32-S — Budhon, 
1833-43 — Rari/jhir, 1833-42 - Amim. 1833-9 - Karara, 1838-43 — North Connect¬ 

ing Series^ 1841-1 — Shorlredts Triangillation, Bombay, 1830-3 - Bombay Longi¬ 
tudinal, 1836-42. 

D uring Evorest s absence from India botwcH^n 182') and the Great Trigono¬ 
metrical Survey had boon employed under Joseph Olliver on a longitudinal 
chain of triangles starting from the Groat Arc near Sironj, and working east 
towards Calcutta^ [ in, 261-4 ]. By ISJO the triangles had reached the difficult flat 
country round Biirdwan, and Everest asked that. 

Mr. Ollivor miglit bo onlerod to Calcutta, in order that I might inspect th (3 documents of tlie 
work carried out in my ahseiico. ... lie arri\od ou the 28th October 1830, and remained here 
until the latter end of Decernbei’, during whic^h time I examined most carefully all his angle 
books and records, imd sent a report to Lord William Bentinck on the 24th December^. 

OUiver and his assistants^ had boon working under severe handicaps, the cliief 
of which was the poor quahty of the 18-inch tlioodolite, the In^st available [ iii, 259 , 
261 , 264 ; IV, 143 ]. The system of observation to which OlUver had been trained, 
and wliicli Everest had laid down, made insutlicient provision for elimination of 
instrumental or observation errors. In adapting the telegraph t.owers, or construct¬ 
ing new ones, no provision was made for isolating the instrument [ 81 J. Tlie work 
was far below the standard required lor principal triangulation. 

At no time did Everest impute blame k> Olliver for these defec^ts, but he took 
immediat/e stops for the measurement of a base-line on winch the triangles should 
be closed, and their errors det/ermined. This measurement was mjide along the 
Barrackpore trunk roiid between October 1831 and January 1832, and Olliver and 
Iiis party were brought in to assist [ 48-50 ]. 

The results of this connection confirmed Everest’s fears. I'liere was a linear 
diacref>ancy of about eiglit feet in the closing side^, and a verticixl discrepancy of 
200 feet in hoiglit [ 94 ], errors that were the more regrettable since they must affect 
the initial values of the several subordinaUi meridional series that sprang from Olliver’s 
work. Though to the professional surveyor these errors stamped tlie longitudinal 
series as unworthy of confidence, Everest was unable to persuade the authorities 
either in India or London of their serious import [ 6 , 18-9 ]. 

Along his northern stations, at interv als of about one degree, Olliver had made 
astronomical observations for azimuth, and it was from these stotions that Everest 
proposed to run a numh( 3 r of meridional cfiains of triangles northward across the 
Jumna “(ranges jjlairi. More n‘lial)lo values for azimuth were determined on tli (3 
start of these meridional chains, and under Waugh’s directions of June 1853 all 
errors were systematically distributed along the longitudinal series, which was 
entirely re-observed between 1863 and 1865^. 

Starting from tlH‘. west, these chains, or series, took the names of Olliver’s stations, 
Budlion, Ranghir, Arnua and Karara, whicli ran k) tlie north, whilst the series 
starting from Parasnath wa.s taken to the south in order to (jonnect up Buxton's 

» O’TO. V ( iii vii—l;) ; UTS Sf/n, \ii ; GKO. Comp. ^ 1)1 )u. 283 ( 2:> ). r» 2 .32. RoHsonrode, 

Torri< k. Peyton. Report 21 H-39, ( t>8 ); ^TS. 11(71 ). W’auL'l) s mss, H : DDii. 591 ( 125 ) : UTS 

Sijn, xii ( vii ’ R ); Irifilns, for reviHion, Dl)n. Dt ( 272 ), 14 10 93. 
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workoJ IH 21 I 15 : p|H. ii, 24 J. 'Pwo other series, Chendwar and Cora, were started 
in (Jctoher and are left to a later volume [ 14 ]*. 


South I’akasnatii Mehidjonau, 1832-S 

Everest judged that the meridian of Parasnath^ “if produee to tlie...southward... 
w<)idd pass through ('uttack and duggernath, which is nearly in the paralhd of 
20 , three degrees being hilly, and the remaining degree alluvial”’’. He strongly 
recommended that triangxdation of tin; .southern section should he put in hand 
as early as po.ssilile, in order to conne<!t u|> Buxton’s survey, 

wtiii'li, since tliiU- veiitlemun'.s deaMi. ... reniHmed in the .Siirvovor (lonend s eilice us so 
iTiiud. waste ,,a|.er | nr, 1 ; „ ; iv , , ; j ... This work, so far a.s ii kook, is .superior to all 
the niuterials helongintt to the ,Sur\e_\.)r (ieneral's de|.artment, exeeptiim always Captain 
lierhert’s surv ey ofihirhwal, aurl the Xayrpoio survey by Lieut Xorri.s. 

Whilst the Imsedine is heiiiK measured m this vi< inil,y [ Calcaitta J, I shall not I .0 able to 
.sptiro Hri\ (iorson.s couijioUMiti to mnlort.ako .such un ofxAmtioii, but wIumi it. 1 

can (Jntacli I.icut. \\ tvst(M-n and Mr. .M. k *. 

Approval was pi'tniipt, and on (Uh February l 8^{2 Western was jilaced in c-liargo, 
With two sul) assistants*\ a nativo doctor, 14 barkamlaziu^^ and :U followers, and 
directed to start from ()lli\(‘r\s \\<>rk s(»ut!i of Parasnath. After several weeks on 
reeonnaissanc(‘ a,nd selection of sta-tions, AVe>steni observed at oru* station only 
before ndiring to Midnapore, where two additional sub-assistatits joiiual hind\ 

During season 18.42-:t the (M)nnt?y to the soutli was so disturbed ^‘}>\' the insur- 
rfHdJon of th(‘ Kdls and (dinars [ i: 2(14 that, rather tlian sanetion a large esrort, 
Oovonnnent sngg(*sttHl that the fiarty slionld work the series nortliwau'ds of 
Idirasnath. \\ <‘stern was repeatedly ill and unites from Snri, 1 st dannary 183.4 ; 

bici biAon during tlic last nionMi as, having obtainof] sights on I’amsnath Hill 

on tlie {U.h, ... I dascciak'd on lOtb, and was soizmi witli a sovoro attai’k of favf^r on that 
day. I than proccixiod |,o a sfAcondary station wlinro 1 took tlio angles, an.I continnod my 
march towards the ikc\I, pi'iinary station, hut, liaving got worse uikJ w’orsis ns'crv da\, on t[jH 
17th 1 left the party for...medical advice at this station. ... d'he ( 'isil Assistant Surgeon... 
thinks It necessary for rno to wait, fiere anot.her fortnight. 

Not being able to trust th(‘ large iustrumeiit in the liand of any of the suli-a.ssistants. t 
have directed Mi’, d'orrii’k t/o carrv on an ap[>roximate series in tlie meimtiine". 

What with illnessand inexfiorience. Western maintained little eoiitri)!, and his 
tw(> senior assistants were dischargiMl for indiscipline [ 372 ]. had difficult v in 
finding suitable interx isible stations, and had trouble with the villagers : 

On l.lth I selected two [stations ) which appear to be very eligible; they are tank lianks. 
On cianmeneing to cut the tr(M3S, i liad t(» clip one or two banian arnl pi{»ai trees that obstructed 
tlie view', ... to wdiicli 110 objection was offered, hut when I commenced on tlie mango trees... 
tlie natives no longer stixid passive spectators ; they used their tongues, and t hreatened to u.se 
their sticks. 1 continued cutting witliout coming to violence witli them, and orilv stopped on 
finding tliat there w'ere houses intervening t.liat entirely obstnuded tire \ iew . 

1 have no money to incur contingent ex|)enses^. 

Dven^st found t he work of season 1832 3 so full of serious errors th.-i.t, 
hut f(.r rny apprehension (>f injuring the early (‘anx>r of a young man of i.romisiv I shouM 
then have brought the circiimstaiu'es to the notice of Government. ... It stsMued tome 
better to give laeut. Western an o|)portunity of redeeming his pretensions'*. 

But season 1833-4 was no inon‘ suectxssfnl; 

riie country to the south was consideiud sullicieiitly settled. ... .\e\ ertliK^ss. when he 
reached his ground. Lieutenant VV^estern foimfl it necessary to apply for...a small militarv 
escort. Tlie months of November an<l December were spent in inact.ivdtv . ... During the 
season observations wwe taken from ten stations but...the primary triangles wen^ still so full 
of large errors as to reiuler them utterly unfit for the Groat Trigonometrical Surv ey'^f 


^ InwtructieriH to Logan fiir Chondw ar and to James for Gora, I>Dn. 431 { 263- 9 ), 10 9 -43. ^ a iiioin 1 
neat isolated liiJl wliose top, 4,480 foot, is ctivered by Hindu temples. * DDu. 26.') ( 261-91 ), 12 10-31 • 
para 26. Mb. (316 6), 17 -11-31. Murray Torrick & Edward Boileau [ 384-5 1. « Andrevv rorrii k *V 

John Tboriiton f 385 j. ’ l)l)n, 330 ( 3 ). . 

27-6-34. OfSSjfH. xiii A ( ). 


[ 384-5 ]. 

“tnArn Monghyr ; ib. ( 71-3 ). 1-6-33. 
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Pbincipal Triangles, Subordinate Series 


In September 1834 Western’s services were tlispenseil with, and tlie party took 
the field under Bridgman, who had only had a few months training on the Budhon 
series [ 6 i ]. Ho had been on sick leave for nine rnmitlis tlie year beloro, and lus 
health soon broke down again. He took sick leave in February 1835, and died at 
sea two months later. Field work was suspended, and the party reniiimed under 
Thornton’s charge till the end of 1835, when Alc.xander Boileau took over. After 
four months 

he returned into quarterR [ at Bankura ] ; ... liiinself. Ins native doctor and liaH tlie ostalili.sli- 
merit of laflcar.s, and two-tliirds ni the sepoys and barkanda/es, beiUK^ amictetl by sKdcness. ... 
The obRervatiorifl he had taken at 5 principal stations were...so discordant as to be unworthy of 

CHintidence, owin^r to some defect I S-inch theodolite | i |. ... (Jp to the middle ot... 1836, 

no real proji^ross had l>een made. ... , , ,, i 

Messrs...Torrifk and 'rhornton, having resigned, ... were replaced by Me.ssrs Kallonas and 
Brown [ ^ 75 , \ ]. During the ensuing season, 1836 -7, eight prineijial triangles were completed, 

... afu^r whicli, on the Sth May 1837, the party went into quarters at Midnapore, from wlieiK^e, 
on the 28th rluly 1837, laeiit. Boileau procoefled to Dhina on medical certiticate for 6 months. 

Both his assistants being on leave. Boileau lelt the party unrler charge of a 
military ollicer till Kallonas rejoined two montlis later. Kallonas took the field 
in November to continue the ap|)roximate series to the south, Init suflered fiom 
“bilious fever’’ tind did little more iha-n (dear a few lull tops. 

Tho couutrv for manv miles to the southw.ird...is a vast hillx’ wildnrnoAR, with not the least 
trace of a footpath interse(‘ting its ilnniry solitudiA t<> shew that tlien^ was human habit,ation 
in the iKnglihourliooil, and it is so much infest,eil l>\’ tigers, liuftaloes, elejiliants, and others 
savage beasts, that it is im|)ossil)lo for a party of only 4 or i\ men to journey through it without 

feeling a (XHistaiit apprehenskiri (ifimpoiiding (langfH'k . ,1 r 

Boileau arrived back in Calcutta on 23rd December, and took the held trom 
Midnapore at the end of January with a military i\scort. Me a,gain liad to make 
an early return to cantonments owing t.o 

fearful sickness and mortality among the canif) followers, 62 |>eo|)le out o( 107 l>emg either 
sick or dead, and both of the sub-assistants with the native <loctor too ill to remain in camp-. 

He reported tlie following season that he had 
for the last, three weeks been endeavouring to fix Ident. Buxton’s stations, ... I he (.‘ountry 
18 80 difficult that I have been more than 13 hours, or from liefore daybreak in tius morning 
until 7 o’clock at night, travelling a distance of only 11 lois, or 21 miles. But my people have 
been working hard, and when we complete our ( c.onnoctifin ) wdth the old hill stations...I 
'will take an early opportunity of forwarding the results^. 

After continual sickness Boileau lost heart for the survey, and lelt in December 
1838 to take up a more congenial apjK)intrnent in Calcutta, leaving Kallonas to 
complete the connection with Buxton’,s work, which he did in Juno 183‘J. The 
party was then broken up and all useful members transfeiTwi to T)ehra Dun. 

Everest was greatly disappointed both with the progress and (piality of the work. 
Several of the triangles contained acute angles of less than 30°, and tlu, triangular 
error in general was far too high, for which the theodolite was largely responsible 
[ 14 5 ]. The series was e.veluded fi'om the final reduction of the Groat Irigono- 
metrical Survey*. 

The slow progi'css had boon partly duo to the aliominablo climate, and partly 
to lack of contact with the invigorating personality of the Superintendent; 

Exjwrionced officers were not available, and the work was carried on so far from headquarters 
that little effectual super vision...could be exercised. ... Lieutenant Western, although an 
officer of superior talents and mathematical attaiiunents, was...quite a youth, inexperienced in 
comniand, unversed in the practice of geodesy, and una(?quaiiited wdth tlie cliaxacter and 
customs of the natives. 

Lieutenant Bridgman...fell an etirly sacrifice to the climate, and Lieut....Boileau s health 
also suffered from the same cause. This enterprising officer on assuming cdiarge had actually 
to commeuco the work do novo, and carried it on to within a short distance of its southern 
limit Great progress, however, might...have been made if the principal series had bean confined 

iKallouas to Boileau, 8-2-38; DDn. 370 ( 32-4); W. Midnapore, fitly called “Jungle Mehals”. 
Report for 1837 l>l>u. 344 ( 361 ). ^ DDn. 370 ( 53 ), 20 12-38, (JTS xiii A (iv ) ; T8. 13( i). 
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South Parasnatm Meriuional, 1832-8 


to a simpler form, whereby the time and labour whioh 
tions...would have been spared^ [ ]■ 


was consumed in multiplying observa. 


Bud HON, 

The Budhon series was the most westerly of the meridional series, about one 
degree east from tlie (ireat Are, longitude 78° 30'. Starting north of Saimor it 
passed through Jhansi, and Gwalior, and then 

desoended into the valley of tlio Cliarnbal and Jumna, requiring henceforward the aid of towers, 
and the heavy labour ol ray-clearing, which greatly retarded its progress. ... It ]>assed through 
the districts of Agra, Mainpuri, ICtah, ami Aligarh, striking the Ganges in latitude 28‘", whence 
It was continued...with shorter sides arranged in five polygonal figures...to the...foot of the 
Himalayas, and ckised u|)on stations of the Great Arc and n.e. Ijongitudinal Series...in the 
year 1842- 3, a period of ten years having been occupied in comjileting about. 400 miles^ 
[pis. 4 , II ]. 

Macdoruild, a very eapalilo revenue surveyor, set out from Calcutta on 23rd 
November 1832, with w. n, James and Scully as assistants. They reached 
Mirzapiir on the 30th Decomlier, and were detained there for two days, lioping to get the two 
bullocks that carried the oOice tent reii(^ved, but the officer in charge...there...would not grant 
the cattle as hoiik' form was omitted in a))plying for them. 

I puslicd forward...f to j Saugor. (>ii th(^ last day of January we had jirocured the necessary 
material, working tools, flag staves, et(\, and marched the next morning towards Boodhan, 
but tlio General having objected to countersign the order we were re('alled, but again furnished 
on the personal msponsibility of the Commissary. 

On the 2rid Feby. we reached Boodhan, ... tlie hjxse of whicli is girt with dense jungle, 
the retreat of tigers and [larithors, wliiiJj kept us on the alert during our stay^. 

Idle first stations selected, oiisorvations were started in March, when the party was 
visited by the Surveyor General [ 24 ], who drop]>ed two more sub-assistants'*, and 
found everything |.)rocooding in tlie most orderly and metliodical manner possible. All parties 
seemed to he highly zealous and alert, and...njy visit greatly sc'rvod to promote that uniformity 
of system, without which it is in vain to liope for success^. 

In May observation was interfered with by hazy weather 
and by obstruction...from the inhabitmits, wlio regarded the survey...with suaj)iciou and dis¬ 
like. ... Macdonald endeavoured to complete another triangle, hut failed, although he waited 
at {Sirsaud...from 13th May to 25th Juno wdthoiit having a single good night for observing. 

Indeed the length of the rays -...over 30 miles.w'as too great...unless the air were cleared 

by a general fall of rain. The party then went into recess quarters at Saugor. 

The outturn...for the first season...shows but three principal triangles conpleted, covering 
about 1,000 square miles, and stretching to a point nearly 50 miles nortli of tlio origin. ... But 
a good deal of secondary...triangulation had boon accomplishecF. 

Macdonald asked whether topographical detail should be sketched in [ 13 ] ; 

All the secondary and tertiary angle.s have been protracted...on the scale of 4 miles to the 
inch. ... If the three sub-assistants...arc to remain with this party. ... I may be furnished with 
another thoodoUto, or, if you wish the principal features of the ground or the rivws laid down, 
perhaps a planetable might ho put into the hands of one of these sub-assistants. IMiev'' are mere 
beginners, and...my object...is that there may bo employment for every individual. 1 only 
require one a.s.sistant at the large theodolite, and I fmd Mr. James of essential servic*^ 
to wliich Everest replied that ho intended to leave only 

one sub-assistant besides James permanently with your party. The other two are sent to 
learn their work and wall eventually bo removed. ... I send you an extract containing Lord 
William Bentinck’s decision [ 14 ]. ... 1 shall bo happy to see a successful u.sc of tlio plane- 
table, but — mark well — no sacrilic'e of time or money must be rrunlo to it"^. 

Bridgman wlio had been posted to the party was delaj^ed by sickness and did 
not start work on his secondary scries near Gwalior until April. He had accomp¬ 
lished little by the end of July when he was transferred to the Parasnatli series 
[ 60 ]. Later one of the new sub-assistants, Cropley, died at Saugor ; 

* T8. 13 ; pt. 1 (1-4); GHO Comp. C. 6/6 ( 1-^1), 1 7 -48 ; fO Cat, ( 22 ); lay-out vastly aimplifiod 
during later computations. ^QTS.Yll (ii~iv, J ). »TS. 9(1-7); one Comp. G. 5 d 2 . *Croploy and 
Loaiie, » Report 21-8-39 ( 35 ). •GTN. VII ( v, J ). »I)l)n. 374 ( 22-6, 47-50 ), 1-7 k 15-10-33. 
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The doal.li of Mr. Oopley is a groat loss to this survey. ... Mr. Loano is.. .oiideavour- 

ing til rfiviso the anglo.H t-oniiootod witli tlio.se distances which...in last soa.son’.s work showed 
the irreuto.st discropani-y, and were marked l>y .you ‘to b(' done over agaiti . Mr. iSciilly is 
in advance with the ])lane table, laying down the ajtproximate positions of Insights that ma>' be 
rnail<5 sncoiidtiry statioiiH, 

Mandonald was a groat worker, full of initiative and ideas. He liad the same sort 
of trouble with his blue lights as Everest was to have on the Grent Arc [ 29-31 ], 
and writes from Dhundkooa f Dhandkua, pi. 4 ] ; 

()m tilio . 12 tih, iTion wore disjitit/jhorl with blue lights...with orders to light them at fixed 
intervalH whioh they woro to estimate by counting certain numl>ers by the beat of the pulse, ... 
wich man beginning to count as soon as he sees our signal light, anti blue lights being let (.)fif at 
Dhundkooa for every round of observations. I had hardly hoped for success at lirst, and was 
not therefore much (lisappointed at the failure. ... We havrj again despatched fresh messengers 
to the offending stations, and hope this night will l»e more successful. ... 

14th. We were again distippoint^ed last night by the bungling of our blue-light men, and 
a fair night lost. Bearers were <lespatched express to order the common lights for this night. ... 
Weather cloudy. ... 

16th, Yesterday we liad a heavy fall of rain, but the evening cleared up and turruid out 
very favourahlo. ... Unfortunately, however, the two stations which we wanted most wore 
invisible, viz,, Kuthera and Gwalee. ... The man who was disfiatcbed to Gwaleo with blue- 
lights never reached that station, hut after an eccentric circuit returne<l this morning after an 
absence of 4 days. ... 

17th. This morning at 3 a.m. we began the...azimuth, but wore too late for the greatest 
elongation, the time of tlie chronometer that wa.s cakailated being wr<.)ng. ... 

iSth. Wo began the work last niglit under very promising ausjhces. lb)th Gwalee and 
Kuthera showed beautiful liglits, ... but the lights soon began to blink and glimmer, and about 
10 or 11 became invisible. 10 Ks. of oil have been expended on Gwalee without our being able 
to see the liglit, and it remains to be .seen whether the wrong line...was taken up, ... or tlie view 
intercepted by some trees'. 

The Gwalee lights were eventually successful, but Macdonald was troubled by 
diBorepancies [ 91 ]; 

As I do not yet feel that confidence...that is obtained by a long...experience, ...tho.se 
...may...be...attributed to my deficiency, ... but...the alternate observations being taken by 
Mr. James—who is...an accurate observer in general—and proving equally discordant, 1 am 
rather inclined to attribute the...error to the unsteadiness of the lights, ... the weather Iwdng 
80 windy, and the distances so groat, as to render it difficult to intc^rsect a flare tliat is exposed 
to windward, and a moderate light cannot be seen at such distance. 

We must...resort to...blue lights but, having alroiuly failed in various attomj)ts to regulate 
their burning at more than one station on the same night, we can oul^'^ take each station witli 
the reference lamp separately, and thence deduce the several zeros for each angle^ [91 ]. 

There were occasional incidents in Orchlia State ; Macdonald sent a man to 

Burwa Saugor with a request couched in the most iiolite terms...to reqiKist the Killadar to 
permit our flag to be erected on bis highest bastion, that the position...might be determined. 

The Killadar replied that it could not bo YMrmitted, for when the Governor General passed 
through Jhansi last year, the Rajah allowed the Englisli flag to be hoisted on his fort, and ever 
since that unfortunate day, the whole raj had been the pi-ey of loot and desolation. 

Had a visit on the hill from a Bnihman wlio had lately \jeen }fluudered and stripped by the 
robbers who are infesting the country. He was, however, released and his clothes mstored on 
declaring himself to a resident of Kuthera, ‘Go thy way. ... We loot Mahrattas and their 
dependents, not our brethren of Kuthera’. There were 50 matchlock men, or sepoys, and 
about the same number of latheewalas® in this band. ... 

The Kuthera Rajpoots are very candid and freespokon ; they confess that althougli their 
juwans^ receive pay from the Soobah and swell his ranks, yet that they are in the league with 
Tehree and the Poomars. This prevents their losing castie with their Boondela brethren. 

A man sent to Koror fort to solicit the Killedar’s permission to put up some mark for 
intersection brought bock a polite letter saying that the fort was sacTod to a deota'^ who was 
celebrated as a...destructive being, and would surely cut off jinybody who would attempt to 
raise a flag on his premises ; a piece of presumption that had never yet been attempted. ... 

J Journal, 13-11-33, TS. 9 ( 1-7 ). aRDn. 373 ( 39-42 ), 2-12-33. "men armed with heavy 
staves. * young men. •siiored spirit. 
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I , u pttHHing Iioar tlim plaoo, aii.i l.oariiig I«|,i,„r8 fT..in (.ho llmi.lotit of 

GwitUor t.o Hurnoorpoor, wea lately ..u,r(loro.l i» the ..mgl,b.,url„,.„l, l„f„rme,l u1h„ (.l,at the 
bofhoH of 200 shun last luont.h at the fight of Hiuuiopoorah stroweil the hold uiihuriod'. 

He wntes from Algi, 15 miles west of Jhan.si, thfit. liis meo [lad tuHnin lu 

waver lanoymg the chan.) hy which thoy...J,ave hee.i hitl.orto la-otoctod has Iwen hr„Ue„ • and 
several have given warning tlint they will take their discharge, rather than exno-e their'lives 
and l-roperty to danger. ... ’I l.e Governor (ienerar.s Agent, .Mr. S. nlly, and three snwaix have 
btjoil by...iiHitcliIuck-inniJi iiiid obliged to souk .Siik'ty Kiy 

An attempt made to connect with the Crcat Arc .soutirof (Avalior lia\ inn mot ,,,1 
unsiicccssfnl, field work was elositd on the 1st of iliine and, 

when the party marclied into roce.ss quartors at Agra, where it arriv'od on the ;i()th. In all 
twelve new princi|)al triangles had boon rnoasurod, extending the series to a (loint near ('walii r 
The secondary triangulation...was lun.s.derable, the poiid.s h.xod being nn.nerous and fairlv 
well spread. ... Some of the chief .secondary stat.ions wiire made to form a minor .serie.s 

The preliminary .selection of the stations in advance was carried...well intn ibe ■ 

acri.is.s the Cbamlial and .lumiia ri\'ers'h ' 

On Macdonald’.s report that tower.s would ho retjiiircd across the doah north nf 
the Jumna, 111verest doubted 

whether Government will ever consent to building tew-.-rs fur any but the Gr-iat Arc 1 b' 
loimd in my late operations that there are hardly any .sitnatioiiK in this doah in which b ‘il^ 
help of a staff 70 or 80 feet high, ami a pile of 12 feet, l.lue lights may nol have been Ke<’n at 20 
miles distance. 'I’o effect this, however, it is uece.ssary that all intervening trees lie Cleared 
away, ami...that a miner degree of accuracy be deemed .snllii ioiit. for a blue light burned ai 
the top ol a stall...can never lie projierly over the centre of tlio .sl.ittion*. 

Aft.er it reconmtissiinee Maedomild pcr.si.sted that towers would he essentifil 
to obtain symmetrical triiuigles. ... ultlmiigb a series si.nnewliat distorted in form could be 
carried on with...the long masl,s, by means of forts, high buildings, and rnonn.ls that are 
scattered over the country hut, as yonr...letter...pailicularly enjoins ..symmetry, wa- shall 
lix tliu .sites of future towairs, merely l.rucing the rays according tn \ cnir instnict'ioits^ I <i > i 

During season IHii-t-r., ti.ereforc, Macdonald worked northwards across Hie 
Jumna, selecting stations h.v 1 he -ray-tr.icc” mctliod wiHi small theodolites and 
perambulators, and liroiigtit his work across the (htiiges. Me was too ill to c-oiifiniie 
field work afler April, and taking si(*k leave in Septemher died at home twc) vears 
later. He was relieved liy Ommanney who had joined at Agra in dime isita ' 

Ommannej" took the lieltl in Xfitember with only one as.sista.nt, Sciillv. As no 
aiithority had yet come for the erec-tion of towers, he spent the’season running 
trial lines betw'Oen the sites selected by Maedonalil without actually eleariii'f tlieni^ 
The villagers at first refused to allow' trees to lie felled Imt, aliei’ sixnial ord”irs ha(i 
been obtained for the payment of compensation under tlie sujiervision of civil 
revenue officers ( by ], appro.'dmate observations becamt^ po.ssihlo. 

During season 183()-7 Ommanney made final olisorvations from the neighbonr- 
hoo(.l of Owalior to his first tower, Atgath, on the nortfi Iiank of I lie ('luunbal. J'his 
was only 20 feet higli, sullieient for tln^ back rays only, and had to he rtdmilt in 
1840 and rmsed another 10 feet, 'flie rest of the sea,son was sixmt in laving out 
sites of towers across the dodfj, without much success. “ ' 

On 31st May 1837 Ommanney resigned, handing over charge to Josejih Olliver 
his only assistant, (liven one as.sistant, Driherg, Olliver liad to make a fre.sl’i 
start north of the Ohambal during season 1837-8, for Eveicst dircictefi that, 
instead of a single series of triangles whose sides are from 15 to 2ft miles, y ou v/ill range them 
in double series so as to form a polygon round a central point with siilos liot lo.ss tlian 8 mile.s 
and not greater than 15milo.sl For 8 miles no artidcial elevation at all will be required 

but in all cases the ray iniist be cleared. ... You will be able to turn to ai-ceum, man\' of the 
artificial mounds which now ob.struct the view in long distances. ... You will at all times lio 
able to aoB either the heliotrope or ni)?ht light. ... 

So much time ha.s been already expended in vain on the Ihidlion Sorias, and it is so dis;, 
reputably in the baAtkgroimd, tliat I do not wish you to give up any woriv already oxof uted 
by your proiiocesHor which will servo®. 


ITS. 9 ( 27-8 ) Comp. G. 5/12. M)l)n. 373 ( 46 ), 12-31. ^OTS. Vdl/vi vii l i 
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* DDii. .373 


(54 Principal I.'^rianglbs, Subordinate Series 

oiliver spout five months preparing stations north of the Jumna witli low 
towers and mounds. The tower at Firozabad on the north bank—built of mud 
under Omrnanncv’s direction—had fallen down during the rams, had been rebmlt, 
and fallen aeain. ‘ It fell vet a third time after being raised to 40 feet Work was 
closed down'^in March 1838, and the estaldishment placed under Penny for work on 
f hfv Cre it \rc 1 42 1. Everest records that progress on 

the It.ulhoT.* sorics, tbouKh biglil.V |>ro.spen)Us urul aitisfai'tory as far as the hilly country 
l isl.o.l vot ceased t. . be so as so. .n as the operations entered the flat lauds to the north. I t w 
hardly'fair l.o censure any party for not succcvling in a matter utterly now, and holore 
"tratr The mist,dye...by Lieut. Mac.lonald originally was...selecting the .stations at too 
ero il f, distance from each other. ... Experience has now been acquired...respecting triangulat- 
mu in Hat countries which will prohably...ward olT...a like inistakc' [6, Sq ; pi. -) J- 

'Phe .series wa.s rasitmcd in November 18311, witli llenny m nonunal charge, 
hut, as he was still required on the Great Arc, Murphy carried on for the next two 
1 Lsons'i B V Noveni iKir 1840 he had taken tlie re-designed aiiproximate senes to the 
neighbourhood of Moradabatl. and then returned south to bring up fmal obsertut 
tions from the (diambal wdiere Gmmanney had left them m December 18.16. He 
yc,n-l-.'d un to the Ganges, ttnd thtm, after laying out. a further polygon near 
MorAdabad. took the party into recess .at Debra, 4th June 1811. 

He spent the whole of season 1841- 2 la.ymg out triangles noiThwards to pai'al el 
30“ inaking junction with the Great Are north of Meerut, and with Du Vernets 
Himalayan series [ 71 J. 'I'owers were Imilt, and all stations north ol the (uinges 
we^^•eadv for observation the following .season-’-. ^ 

J'o ensure that Held work should bo completed during season 1842-.f—Everest s 
last in charuo' of the di'iiartimmt—three jiarties w ere formed under Itermy, James 
and Logan ”and thesi? ol.siirvod the prineiiial triangles north of the Ganges, all 
amrtieal angles north of the Ghambal, and astronomical azimuths right through 
the seric.s” Thev were inspected in the field fiy the .Surveyor General, and by the 
middle of May'1843 all work was completed and the three p.arties marched 

into Dehra'*. 


Ranghib, 1833-42*' 

Kanghir was the second series from the west, generally following the meridian 

of 7»-r as a chain of Ningic triangles'. . u ■ o 

For the first buiulrodmiles...it crosses the low hills. ... Kaugor, ... .Ihan.si, ... Hamirpur, and 
the IbiiKlelklmud AgoncN'. It then enters the great plmus ol the (iangetic va.lley. . and 
after <-rossing I'Uawah. Farrukhal.ail, ...and Bareillj-, terminates m the fore.sts of the tarai** 

^ ^ ' chai^gj was allotted to IVaugli, whilst that of the Amua .series to the east went to 
Rennv J'hcv had joined at Calcutta during 1832, and spent some months with 
Ros.senrode o'n the Great Arc approximate series [ 24 ], so that, after raising their 
mrties at Afira they wore ready to tackle their own senes with conhdenoe. 

Leaving Agra on ‘30th November 1833 with two sub-assistants®, Waugh reached 
his starting point, Ranghir, on 6 th January. He commenced by taking circum¬ 
polar observations for azimuth, his new value being adopted for the senes i" 
ference to Olliver’s I 58 j. Ho then spent several months trying to find suitable 
stations for a break-ont from the side Rangliir-Tikaria, as directed by Everest. 
This was 30 miles long, and the high ground to the north was a mountairmus 
table-land of considerable breadth, covered with high forest trees and dense under¬ 
wood and devoid of any commanding eminences”. He built a tower 36 feet h^h, 
the first ten foot of stone in mud, iligging special wells to get the water. When 
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this gave out, tlie remaining 25 ieet were run up in drv stone, ‘‘and it came 
tumbling down almost immediately after completion He abandon(?d the attempt, 
and asked permission to lay out his triangles to the east of lianghir. 

Hvoiest s appioval took many montiis to come, as lio was fully engaged on iiis 
1 oroniiaissanco north of Delhi, but Waugh s new’ line was favouraiile, and he made 
rapid progress, staying out till the end of July to take advantage the clear air 
after the early rains. He completed observations at no fewer than nine triangles 
and wrote to Everest on 2 l 8 t July, 

hav'^iiig last Tiight liniHlio(l...at* Phara hill station. Jho obsorv^ations luivo o(r(;u|)io(l .‘11 days, 
during whioh...we havo inarcliod upwards of rnilas over tiio troachorous and loamy soil 
ot Bundelcund. Wo lost 6 days from bad woathor. ... Wo are all in good hoalth and spirits, 
ami tho constant oxposiini to tlio incloinoncy of an unusually .soven^ soason lias produced 
no symptoms of sicknoss in camp, 'riio men, bowev<^r, aro a good dual worn down by tho 
harassitig nature of their duties, ... rendered more arduous hy a long series of forced marching 
in rain and mud. riiey staiid in need of rost, and...I proc<MKl...witliout further delay to 
Cawnpore. ... 1’he raf)id delapidatiori of our camp eqiii[>ago, and tho difliculty of obtaining 
of food in a. land alllicted witli iainine are additional reasons^. 

The party took the field again on 10 th OctolKu*, and commenced tho lay-out 
of now^ stations to the north of tlie Betwa in tlie flat country south of the »Juinna, 
finding a number of mud forts and liigh mounds that served instead of special 
towers. Being called to Delira Dhn to assist in tho measuromont of tho base line, 
Waugh left Armstrong to carry on till Ids return towards the end of May. By 
the end of Jurie, when they moved into recess, triangles liad been selected' as hir 
north as Bareilly, and some of the rays cleared. Waugh w^as warm in praise of 
Ids assistants, Armstrong and Forster. 

It was decided that the towers in tho plains should consist of a central masonry 
pillar to carry tho tlicodolite, with a portable wooden scaflFold for tho use of tlie 
observer, his attendants, and the observatory tent, this scaffold being moved on 
from station to station [‘ 84 ]. As sanction to the construction of tow^ors had not been 
received by the time the party took the field in October 1835, work w^as confined 
to tlio clearing of rays, tlio selection of forward stations, and secondary triangula¬ 
tion for geograpldcal work. On Waugh being again called away [ 39 ] Armstrong 
was again left in charge for season 1835^36 ; 

Ray-clearing and approximate measuromont of the angles was carried on...under many 
difliculties, imtil the 22nd of J une, wlion tho rainy season sot in with such violence as to 
prevortt further operations. ... Fourteen rays had been cleared tind approximate angles 
measured...up to...Bareilly. Five stations were selected further north...t<> the outer 
Himalaya.a^. 

Meanwhile the Executive Engineer started work on the ten masonry columns 
after Waugh's design. A typical cause of delay occurred at Atsu, in Etawah 
district. A suitable site had been promised by the local zamUndar the year before, 
but when the overseer wanted to start construction, frivolous excuses were put 
forward and private building started round tho spot. After long coiTcspondenco, 
and several interviews, the mmlndar won liis point, giving another site in exchange 
which entailed the clearing of fresh rays. 

Recess was spent in Bareilly, and designs put in for another 14 masonry columns, 
and Armstrong then started final observations from the southern end. The scaffold 
made up by the ordnance department at Cawnpore took ten bullock carts for its 
transport. Work was proceeding well when, on the night of 10th April, the scaflbld 
caught fire, and the theodolite so damaged that all further work had to be abandon¬ 
ed for the season. Armstrong was overcome with shame ; 

I proceeded to tho scaffold about 4 o’clock p.in. to ascertain the practicability of seeing 
the Etawah blue Jiglit. ... I deputed tho two tindtils..,to cut down a pi[)al tree which ap])oared 
likely to intercept the ray. ... A little before sunset I ctirne down to dinner, and proceeded up 
again at about 6 o’clock...for tho night observations. 

At about J after 9 the vase light at Besaumgarh became visible, and having observed tho 
vertical angles...! covered up the iristnunent, intending to pack it up early in tho morning. 
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I oatne down...at about 10 o'clock, a pair of maaHals [ torchoB ] Imving b^n b,.mt 
to mv (loBcent as a signal for the i)eople at tho referring lamp to put up for the night. Ac - 
^ 1 +‘ a fTiittrrl nf khiilasis wor 0 ...oiii tho BOftffold to givo warning of any 

ing to tlie usual ic g of hopovs and burkandazes below...the scaffold, ... 

change in •.'XlVTo h^ t-t 15 minutes when I heard 

r 1 ,?ii:ron fire 1 practicLe haste to...the station ( about 300 yards 

ot t lo se a o 1 arrived there tho devouring element had exceeded tho power of any 

from camp ). but lef ,„„v„r threats and rewards were held out to the people, and 

r.3 .h,... 

fV-at T was 1 helpless siieclator of a disasU<r with wind, the rum of my...reputation must be 
e oselv eouneeted. ^^'hen the tire had consumed...the scaffdd the instrunient was found 
ii,lam.l on the top of the (lillar. and it a,)peare<l at the moment to have oseape.l. ... 

• i tlds morning...! ascended the pillar and took down the instrument by pieces 
How tS (ire origLted I feel mvself unable to say. ... Every lamp m tlie observatory was 

■ -1 1 I .t , tont closed It appears that the massals which wore used to signalise 

p>u!rnSnri‘ nip were not entirely e.^tiuguished, and that the wmd acting upon the torch 
iauiri the embers to increa,se to a blaze which sot tim to the tarpawlms use .1 m sheltering the 

rrmBulcliiw’ qiiarUvrH froin the wiiKp. . , , . + 

Wau«h passed on this cUst.re.ssing report with tl.e pious comment that, 
with S Seful a person as .Mr. Armstrong is. one would have thought accdorit iinposs.l e 
hut a^ I'rovideiice .sends ram upon the .just and the unju.st so do imslortui.es hap.ien to the 

curctul HR well as to tlie carclciss • /t* i « a ^ 

starting season l.H:i7-8 with a fresh theodolite and new scaffold Armstrong 
was at first delayed by adverse weather and dnst. He was held up litter by un- 
pnicodently windy and dusty” wcatlier. and moved mto recess iptarters at I atehgarh 
in Mav Ho now regretted tlnit the triangles had been laid out with such long 
sirles “ rendering the ohservittions dependant upon the variable nature of the atmo- 
snhere and refraction”, and forty years later General Walker comments on 

the coiLStrast, between the rai.i.l completion of tho lower third part of tins series.-.m a hill 
+ with tho slow execution of the upper two-thirils...iii tho pluin.s. ... Iho principal ea^e 
of'ttie slow progress in tho plains was that the sides of the triangles...averaged 18 to 19 miles, 

• 11 ^9 TTiileB Tuucb too long for sHtisfcictory obBorvations. 

‘“"'^TluTrthrmoa^iiremont of the horizontal angles proceoded very slowly ; that of the vortical 
r i\a fromioritlv to l>e porfitrmed so long after tho time of immmmn refraction that 
Z iTta mo.^ were often essential to...even moderate accuracy, and this 

not only necessitated tho emplo.vrnent, of a scs,,..! observer, with a eompleto...equ„imont, 

'iu the lengths of tho sides of the triangles. .Gi average 

On closimr work in 18:11) Armstrong left the scaffold standing at Ins last station 
hoiln- for an opportunity of finishing off tho intcrri.ptod observations, bn owing 
to “ the severity of tho...rainv season ” he had to bring it in during August 

fi r pnlcaion agaLst further injury, and for subserp.ont re,,a.rs. Me experienced c.onsideridde 
difficult V because of the state of the roarls an.l the largo number of carts require,i . fhe 
damage..'.took some time to repair which, with delays in obta.nmg carts, preventci...taking 

wt" and work confined to completing observa¬ 

tions to the south. On 2nd March 1841, after completing a few observations near 
the Ganges, Armstrong was transferred to the Great Arc handin,g over charge to 
T ane The' aonroximate series was extended “considerably to the northward of 
!S,ora” Id S Sr .b»orbed into tho ConnoeSng Sorio., 17t 1- OboorvafoM 

.v;«r t;: :ir. 

Futtygurh, in order to complete the remaining vertical angles tl.oro, ... taking with me . 
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- tl... .s.,nuU,u,...,.us >.l.sorva(,i,.,..s. a.ul l.,av.a^. 
i .rri ■ ‘■".'‘"‘''’'•f"'"” tha t>.>.nt.4...,)a.s(.w„nl to tl,o Nopa.! ll•oati.^rs, a,„l af.or that, to 

rr\ oil a iiuiior ,sorioM...in tho plama lor,..laying down l l,o citv oC llanipond I pi i i I 

omnVr"^' d-1m f- ««umorl .tlutrgrp of tho e.stabli.sl,niont whicl. waa 

^ployod <t.s t}ie fihbhit Ltn'ai senes” on tnanolcs conneeliiio (Jut lieads of the 
Ranghir and Amua lories [ (,8, 71 |, and in Oelol.er tlie party was re-fonne.l ,as tho 
Oalciitta Mentlional Senes, and moved to t.^ileuttti under Wiiuoli s ohars/e. 


A MV A, I Hoi! !»- 


The Ainua senes is tlurd in order from the west of the meridional eliains 

Longiruditial Serie.s ; and follows generally meri.lian 
HO 30. It passe.s through the hills of the Bnn.lelkhand Slates of Parma and 
Uiliatarpur, and the distnet of Banda, tt. the -Imnna t alloy. ft t hen erosses the 
doal> distnebs ol Fattdipur and Cawnpore, .and .aeross the (latiges through Lueicnow 
and eentnil Oudh. Its iiort.hern triangles were l;i.l,er .ilisoi'bed by the XortleKii.sl 
Longitudinal series [ pi. ii |. 

rhe ptirty was raised by Itenny ai. Agra in l.s:!;!. Leaving .\gra ea ItOtii Nov 
ember with two ;i,ssist,a,nts‘, lie readied Ins lirsi si,al ien, a few miles north of Jnbbnl 
pore, on Bltli .January. Working north-east, to avaiid nnfa\onrable ground to the 
immoiliabe north, he sited one stat ion on I hi' Ivaimni' range, and t hen brought his 
series back to the ruling meridian. He eompleted observation of t.en triau'les up 
to the northern limits of the lulls near Panda, .south of the, .Imnna,. I’he . leariim of 
rays through the pla,in.s aronseri oiiposili.in 

until...the district, ollicers worn jiblo to iiitorr.Tc. Km-Mior me..nvonioiioo w.-i.s l•ilMso,l by tho 
p0O|)lo...digging up and oarrying away the niorU-st..rios | bo. .s., |. K.„anv c.iiiiunod |,is o,.ora¬ 
tions into middle of .lime, wlioi, si:,k.,os.s biMlm o.,t...in Ins camp, ... ti,o .•.uny soa.soi, hav.i... now 
comni.mied. ... ('oirinionding his last four st,a.tio..s to tho oaro of tho (tilloctor of lUnda, 
lie t,urnod...t,(iwarits the rnoo.s,s (|nartor.s .it dawiiporo, wbioli ho roacbod 011 tli,* l.st of ,I nh-^ 

Season 1834-5 was spent in laying out triangles by ray-tra.ee across Uie plains 
and clearing the ray.s. .-\fter starting ofl‘ the work, Renny handed oia-r to 'rulloh l,e 
join intlie measurement of the ba.sedinc at Delira Dun. ' Besnming chargi' in .June 
he found the party at work lietween (Viwnpore and laiokiiow. 

Oporati<.ii.s had unfortiinatoly boei. greatly rota,rdod for w.uif of .Covonimont...support... 
in the necessary...cutting down all troos. and removing all ohstados, botwi'on tho principal 
stations. Uitliorto the di.strict .illicors had gonorally heen ready to aid tlio .snrvovors hy 
giving tho reipiLsite instniotions i,.> tho local native olti ials...to a.s.sisl'...in a.scort:iimiig th,'. ow.iors 
of the removed tro w...and in e.stimating tho iir.ipor a,m iiint of compousatioi,. 

The Collector of Cawnporo...refoiTo i...to the Commissioiier, .. hy whom it, was forwarded... 
to tho Socrotary in tho .tudioial f)ip irbmont. Tiio reply w is sii -ii as to p ual,\-?,e, fop a time, 
all vigorous pro.socutioii of .survoy work. Tho \noo. I’residont in Comioil rnlo l that ' Tho 
olficors of tho Trigoiiornntrioal Survi'y are not anthori/.od to rom .vo tro.is or other property 
without the sanction of the owuera previously ohtaiiie 1, and it will rest, with tlio.se offner.s to 
offer such roiiiunoratioii a.s will in'luoe the owu.irs to (*(nnpl\' witii l.iieir wishes ’. 

To lay out...at least ten now triauglo8.,,oach Hold .so.ason, ... tho clearingofat lea.st twenty 
perfootly straight Id-milo line.s wa.s..,Moco.s8ary. ... To havo raised the tower station,s .sullioiontlv 
liigh to overlook all intermeiliato oh.staclo8 would...have much retanled, and increa.sod tho 
cost of, tho operations. ... Straight liims...could not bo cleared without cutting down a 
oonsidorable number of trei.s, ... a,nd if this might not h.i done without obtaining the 
sanction of tho owners in ovory iostaiice, the operations...would havo to ho ahandoiuvF. 

On tho Surveyor Oimeriil’s representation it was ruled that- district ofliei.als 
should accompany the surveyors to facilitate negotiations with the villagers | 6 5 ] 
and armed witJi this airthoriby i4enny made good progress during season 1835-6, 
in spite of now having only one assistant". Working with mud lowers of twoiity 
to thirty feet, ho kept his expenses to a minimum [ 85 |. 
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l*R|N(;ri>AL 'rRTAN(3LKS. SlTBORDlN ATK SKUIKS 

Bv tlie oiKi of tho soiwoii rays liad been cleared up to Sitfipur and stations 
selected to tlio northern Umits of Oudh, but permission to enter Nepal was refused. 
Cwards the end of the season the party was strengthened by the transfer of Murphy 
from the Great Are but progress was difficult through the notorious tarm forests ; 

the soloetion of points for prin-ipal stations up to the Nepal 
hills Fever and other complaints prevalent in tlio 'I'ara. broke out in my camp, and before 
I hail returned to Sitapur both my sub-assistauts were dangerously ill, and a great portion of 

onbLt -ve prevented me doing any more work until 

tbeVonunencornont of the rains, and to detain my establisliment in camp would only have 
boon oxposbig them to relapae.s, I proceeded here [ Camipore ] as soon as my yiarty wj «««- 
einntlv .•onvalescont. My snl.-aK.sistants are now out of danger, and the native establish- 

f d ,ilv .icou.rinir strength .. Deaths from tlio tarai fever are conlinod to private servantsh 

1S36-7 Kenny eUrted obeereation at eutione n^t 
Cawiiporo, but found visibility too poor for his long rays, tostponmg further 
obscrvaticm till after the lirst rains of tlio monsoon, he pushed on with the Gearing 
of ‘ ravs and hndding towers up to the northern limits ol the senes On his being 
calkxi away to the Sironj base-line in Oetolier 1 mi [ 53-4 ]• took charge and 

with Lano\:arried observations up to the Ganges. . r v • i *i 

Murphy foil ill. an.l had to proceotl to Cawnporo for three weeks, at the end of wh,oh,.Ahe 
favorable season.-had ended. Crossing tbo Canges into Ou<lb, be resumed work on the 21st 
Doceinbor at ibe atatieii of Kaii, whore be also took obsorvations lor fixing diiists Church, 
Cawnporo, whicli was then being built. Ho wa.tod tboro fivo days without bo.iig able to 
obtain corniileto measures of even a single hori/.orital angle, though he succeeded m taking 

siinultaneous verticals with Mr. Lane on the ray to .fajmau. ... k 

The winter rains had now set in. and the con.litions became so unfavorable that though 
ho reu.ai.KKl at that station [ Nama.ia ] from tho 4th to the 2Sth of .January and worked 
whenever possible botli day and niglif., iie coukl only comploto observation.s of two of the 

tliroG luiri/oiitul i i i 

Renny returned in March, and advanced towards Sitapur, wlien he had once 
more to return to tlie Great Are [ 42 ]• Mnrpliy then wont south to ro-ohservo at 
a numher ol' stations where, as Renny had pointed out, he had tailed to change zero 
salisfaetorilv I 00 f. In October I biff) he resumed observations near bitapur and 

Tirocoeded tliiince in succossi.a. bo tho sevonil northern stations, the horizont.il angles at 
whi. h wore all disf-osed of bv tho 9th of Decomber. Tbo prescribed azimutb was tJion under- 
taken. ... l\v tlie end of tf.e month the wl.olo of tbo prograninie...waa completed, with tho 
exGopti()ii of the vortit al obsorvations. ... . , , , r i • 

A collision occurrod hotwoon tho...native establishinont and a largo body of armed men m 
0,.d|, — who wero said t.. be desperate Iroobooters. an.l inhabited <i small fort of tbeir own 
in a iungle on the bank.s of the Guinti... - wbich rniglit have boon attendo.l with much loss of 
life, had not Mr. Murphy been at i.and to interpose atal protect bis people. Hut otherwise 

the oiierations in O.idti Hoom to have mot with no opposition'*. , 

'rhe vertical angles were observed simultancovasly, working along the diagonals 
only “zigzagging I'rom Hank to Hank”. Field o])(‘rations wero concluded on the 
2n<i Ai'i'il 1840 and tlie party then marched in to .Dehra to bo broken up. 

I’cniUng sanction to tiie Nortli-r'kist Longitudinal series, tlio head of the Amua 
series was linked to that of Rangl.ir by tire Pilibi.it Torai series carried out by 
Waugh during season 1842- 3 | by, 71 ]. 


Kabaka, 1838-43'' 

'J’he Karara. scries is fourth in order from the west of the meridional chains 
imd follows generally tho meridian of 81° 18'. It starts as a double chain of 
triangles through Rewah up to tlie Ganges west of Allahabad, The first 90 miles 
lie through hilly country, to cross the Kaimur Range, North of the Ganges the 


> from Koimv, Dbn. 3H2 ( 189 90 ), fO-6-36. ^OTS. VTl ( x L ). 
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series is tiiken mostly by single triangles through the |:>lains of Oudli to the tarai 
on the Nepal border [ 13 ; |)L ii p . 

The part y was raised at Sirorij in Jannary 183<S alter tlie nHnisurement of the bascv 
line. (Jiarge was entrusted to Jones, wlio liad lor several seasons be(Mi working on 
the (^reat Arc, With Scully as assistant, readied Karara on Jst Mardi, 
Unable to iind suitabh* stations for a line of single triangles witli sides not less than 
20 miles, he obtained the 8urveyor Generars approv al to work in doiibU^ triangles 
with much shorter sides. B\^ the mi<]dle of June he had schooled live principal 
stations and when tlie rains began a.nd sickness appealed in tlie eanip, he took the 
party into quarters at Allahabad. Tliey started out again on the 1st October 18J8, 
but work liad hardly Ix^gun bc^fore the u liole ciiinp was seized with juriLrle fever 
whicii com})olle(l...roturn To AlL'il»ri})rnl, Mr. Scully foil a vui^tiiri to tlu'i disoaso uTid diod ou 
tho 18th Novornhor. ... hirusidl and tlio ontin^..o.stabli.slirnont worn roiiticod to such u 

sUito of prostniMon as to loaxo tho Sur\a*yor Goiioral au altoraativi' hut to sii,sj)orid oj^oratioun^. 

Jones sjxuit the r(‘st of the s(‘ason with t-he Surveyor General at Kaliana [ i ;2 ). 
and was to have resumed work on the Karara sewies in Oedobfu* 1839. On the 
third march out Irom Delira he was taken so seriously ill tfiat lu^ had to n^turn, 
t^ke sick leave. :uid m entually resign from the sur\ ey. 

The series tfien remained in abeyanex^ until 1st September 1841, wiien Siiortrede 
was placed in charge. .After inad(ajus.te preparation he took th(‘ held with two 
assistants'*^ and reached Allaliabad in December, klis reports are not inspiring , 

My ofiiuf) loft Dohni on tho I 1th, and arrivt'd at. Mirat o.))out tho 20th of Ootobor vvlum, 
th() pay ohico homg shut on nc-couut of a Uittivo fostival, 1 was dotaiia^d till al»out tho 2fltl'i 
when rny carrif) tuarofiod towards Agra, whoro it arrived about tho 8th of Nov^oinbor. 1 halted 
there...in expet-tation of rtM-r-iving with [your ] couritorsigiia.turo tlio indents for offio(> tent, 
and tent ('arriago, ... two cotmni.ssarii^s having refused to coinplv...wutliout oouiitria’signaturft 

While at Agra I |)r<K*ured...yorne pioco.s <»f looking-glass whiol) might servo to make up 
into heliotropes, tho four supplied to me being...too few- to etaible uh^ to make observations to 
more than two or tfiroo stations [ 87 j. ... 

1 arrived at (’awaipore about the 30th of November tmd --...detainetf tor some days bv 
heavy rain at Fattihpoor - ...arrived at Allahabaci on the 17th IXu-emher. 1 tfiere received 
a countersigned indent on the Dellii magazine for an office bait, w}ucfi...was refused on the 
ground that I was now at Allahabad. It was...countersigned by t-no Major General Com¬ 
manding at Allaliabati, and the tent was at last received from the Allalial>ad magazine. 

On my arrival a4 Allahabad 1 .set about rnakuig up trestles for lamps and heliotropes. 

1 made u]) also a number of liatchets for cutting jungle. ... TIkwo occasioned no delay iis the 
hatchets were ready before the trr^stkvs. ... I did not stay to make up sight vanes though such 
would have been very desirable, but procMxniod towards I^>wa on the 26th of January. 

Having no introduction to secure rny being recognized by the Gc.)vornmont of Hewa...l 
took tho liberty t(» address the Governor General’s Agent at Jabbalpoor, requesting him to 
make the necessary communication. ... 4’he Kowa Government has sent...two liarkaras...for 
tho supply of prtjvisions -...apparently considers tls' w'ork...on a }>ar with...the Kevenue 
Survey—...1 am...proceeding as well as 1 can. 

The.,.jungle to be cut to clear the rays...is very great. ... T\io platform at Dadar...wrks 
entirely [)ulled down to the lower mark, and the stones scattered. I’erhajks yoii ma\' Ix^ a])Ie 
to devise some means to prevont such dila[)idations for f he future'* [ 8c j. 

He was still at one of the base stations five weeks later ; 

I have betm here for tlie last fortnight, but have not been able to,get a, single observation. 

1 have not been able to use the heliotrope af, Karara or at Rewa, nor have the parties there 
been able to sw mine. I have tried heliotropes and fires, .single and double, hut wif.hout effect. 
The invariable report is that they cannot, bo .seen. On one evening I thouglit I saw botli lamps, 
but before I had time to make sure...they disajipeared. ... To ensun^ tlie correct pointing of 
the lamps and heliotrofjos towards me...the Babu is now at Karara, and alsr* iv hand tolfjHcopo 
has been sent to eac’h station to assist them, ... but as yet. all witl»out success. 

A few days ago...the hill on whicii I am encamped (‘aught fire. My own tent being nearest 
the lire, I had just time to strike it, and got it liauled away about 30 yards, and by that time 
the fire had advanced to where it harl stood. 

^MEIO. ( 4); pinch map of country k. & w. of Karara Sericn ; soo. 1839. *0T8.Vll 
(iii-iv, M). *Rarn T)i,d Dc ami Kir wan f 81 ]. ♦Shortrixic to 8 G., DDu, .377 ( 189 91 ), 9-2-42. 
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l^RiNciPAL Triangles, Subordinate Series 


1 got the office tent alno strnck, and removed to tlie place olgroateHt nafoty. ... W liile t»InH 
was being done. I was busy dirwting arrangements to save the instnirnentB and observatory 
tent. There was no time to remove tlie tent but...l <leteriuinetl on removing tlie instrument, 
which was d(»ne without damage further than a little scorcdung to myself and those oinployed. 

I put all the strength I could muster to extinguish it | the fire ], wliere from the scautiuess of 
the grass...it could be approached .sufficiently near. After aI)out 3 hours work t.he (ire was fairly 
driven from the neighbourhood of the .station, and as the grass around is eitlier all burnt or has 
no eommuni(Uition with that elsewhere, I fmd tolerably siMmre against the rocairrenco of the like. 

d^he worst effiict of it is f.hat the atmosi>here has Ixn-ome very murky, and unless we have a 
storm or a sliower of rain I foar I shall be unable to do anything, 'f he sun becHiiues invisible at 
about above the horizon, so that 1 liave very little l.oiie IVom lieliotropes, and the lainyis 

seem insufficient to penetrate the gloom . j i i* i 

Such forest fires are of frequent occurrence in all wooded parts oi India and 
Burma eBueciaUy during March and April, and the consequent smoke, added to 
the dust, always' makes March a particularly cUffievdt month for triangulatore | rii, 
76 184 1. Everest thought that Shortrede should have taken better preca.utions ; 

* It is by no moans an uncommon occuiTance for the <h*y grass at tlie tops of U\o hill stations 
to take fire, and the only remedy against mischief...is to burn up tlu^ grass before pitching up 
the tents, or placing the instrument in position. This is a necessary precaution, and if... 
people...be assembled, each armed with a green bough to keep the tire under (u,iitrol, the 
operation is easily elTected, ... when the camp may be cst.ablislied out of reaidi of liarm. 

If any loss had occurred to the pulilic property, ... Oov^ornment would have calltMi on 
you to make it good. ... A gentleman of your exiierience would...bo expected to be on the 
alert. ... I judge...that no injury has boon done .save the loss of the pafier of instructions and 
a reading glass. ... I can replace the former...but I must l)og...you to replace the latter^. 

Finding that visibility showed no signs of improvement, ‘‘and with a sick list 
continually increasing", Shortrede gave up his reconuaissanc*e. and teat a retreat 
to Alhthabad, where he arrived about 27th April-after little more than two months 
field work—with practically nothing accompUshed. Everest was not pleased. 

In the following field season, 1842-'.d, the party, 

strengthened by...Armstrong who had acquired considerable experience...on the Hanghir .senes, 
left Allahabad on the I5th of November 1842, and made such good progros.s that by the end 
of the field seivson all the stations south of the Jumna had been selected, and the princii>al 
observations...comploterl for a distance of alx'ut 65 inilos. ••• 

The general design of the triangulation...consisted of eontiimous net.-work of tnangles, 
in which mutual observations were taken l)otwoen all stations, instead of forming a succession 
of simple polygonal figures in which the mutual observations are restricted to the station.s 
lying contiguous. ... Theoretically, of course, the net-work is the best, ...but practically it 
is ftir the most troublesome. ... It is, moreover, very variable in its influence, tonduig to 
strengthen some portion of the net-work more than others. For those reasons it had boon 
deliberately rejected by Ckilonel Everest in favour of the simriler system^ [ bo^ i ]. 

The party returned to Allahabad on 2 nd June. When on 27th October Everest 
touched there on his final journey down the river [ 174 ], he was surprised to find it 
still in cantonments, but Shortrede admitted no blame; he knew of no rule fixing 
a date for taking the field and, if he had, would consider it as one to be 
obeyed rather in its spirit than in its letter. Your letter of instructions to my predecessor 
contains the injunction tliat the first of all considerations is that of the health of the jiarty. 
... He lost a sub-assistant and several of the native establishment, and had a narrow escape 
with his own life [ 69 J. ... On my first season, though I entered that country [ Rowah ] 
when it was considered to be quite safe, ... six died during the three months I was in the 
field, and...I woe obliged to return to Allahabad having twenty of my party on the sick list. 
Last year, ... without incurring any blame from you, I took the field...about the middle of 

November*. , , ^ . 01 ^ 

Noting that “the Karara series superintended by Captain Shortrede appears...to 

have languished under that officer’s management”, Everest obtained approval for 
Du Vemet’s party to work southward from the foot of the hills. The two parties 
closed their junction in May 1845* [ 71 ]. 
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In August 1S39 Rverost point(‘(l ont t hat it was (‘ss(‘utia,! li)r t hr satislact.ory 
r*.lf)smg of tho sevoral inei'idional serios, rither Ut mrasur-e a. s|>(a'ia,l l)a.sr line at the 
northorn end of each, or prefeiuhly to carry a longitudinal chain of triangles aloiii: 
the base of the monntains [ 18-20 j. Ah the best lino would pass througli forbidden 
Nepal he obtaincid ap[)ro\'ai] to rnn a- series as tar ea-st as possil>lc witlauit infringing 
the frontierb On Du V(‘rne-t h(*(*oniing available iii Septeud)er IStf Ik* was given 
cdiarge of a. special ])arty to work (NislA\ard from the (lr(‘at Aia* side Batiog- 
DlioiwM.la f pi. 4 J, and to ('onncct aaaned ridev of t,hc Burlhon and Baoghir Sciics. 

With two assistants- h(‘ first worked loo (ar into tlio hills, taJving stations of 
xieaiiy ten t}n>nsaiid feet, and being jnuci) interru|;>ted by snow. loKlei- directions 
from the Surveyor (bnunul shifted the line iurther to coiine(‘t with tlie 

Budhon and llanghi]* series, tli(‘ la,tier ol which laid betui e\(cnd(*d ()\ Lame t<. 
the north ol Ahieu’a. Nejjrd bloi-kfMl 1‘nrther progress to t h(? east . To Kv cccstis 
compla.int- oi liis slow progress Du N'ornet r(‘plied tha,f in addition to la,\'ing out liis 
grand triaiigles Ik* lia.<i in pa,rl compfsied a. scc.oiuLu'x't riangnlaJ inn 
r.vor tlio same gnaiiid 1 mi* determining the |)n,sii,ii>ris of nrincipal tow ns a nd )><‘ahs. ... I'his 
was > our most |)arti('u|ar order verhalls gi\ en it)e on n^orn tfum onn oe<M,siom ... rliamdi at. 
ail a,fter peri(,Ml L..romul so great lationr was a'-c.oimt(^d by you as !i.» part of m\' work. 

I also tiMSisured tli(‘ final angle,s at...lkinog, Dlioiwal.i, .;n«i Cliandiaf lint the weat her 
during t.he lats' |)art. t>i the sea.son was \ ('ry nnfax'onr.a.nie, aini at the s<o'''ral .'••/tai ions I w as 
detuiiUM.l from 20 to 2 a days for work wliieh at a moja* fa-vourah{(» stsa.son would not iia\M< 
kept me more than two or tliree days. At the station of ( 'handi -jiidiar, after wailing mne days, 
...and my party lallirig sick, I was obliged t<f) »'etnrn witliout elfis'l ing anytliing, nevavr Jiaxing: 
been able to see more than six or seven miles. ... ’i'fie f>lan of f riangles.,.sie)vvs... I It grand 
triangles selected by me during the season, in addition to the nnmerous secondarx triangies. ... 

d'ho work...was ol a very difficult nature. I fiad to form a sories (*onnecting thret^ liasos 
given in position, and t.o have 110 angle.s ies.s than 30"^ or greater tiian OO'^ j 70 J. Tlioso rostra^ 
tioris rondi^rod tlie work most difdcnh , and 1 Wiis (»bliged f.o fra'. er.se the country in everv dire<' 
tion liefore 1 (t(.)uld il. J liaxe greal. ex|>ei‘jencc in op'Tat.ion^' <i( |.ln* kind [ ). ... 

i’he eoimt.ry...conId m mo.st/ (Jireefioiw onl\ Ix^ rro.-ised .ai f’xvt l>y nais'iws monnti.nn palb.-'. 
It took me fi’om 3 to 4 days to mako a diroe{. distaia-e..-f f rom 1,1 t o 2n miLs. I gi'oer.ally 
murched from about h a.m. (.0 .» p.m. In tin' pl iins a sido of ;i i i-ju.ngk^ c.ui oominoniv on (a‘a 
xersed in on<' day. After Xoxsaniv'r tlu‘ higfier liills wtn*e matx'essiI>ln, 'oeing coxetxxl with 
snowk and llie rimst, s(ware. ... ’Die men sul'fenxi tman it. Aiinr Marcdt the atinos 

plu*r(' was \’('vy ohsenre'f .More Miun (.wo or l-hrei' clear days did noi ha|)pe.n in the month. ... 

PnwioUR to...my final wor’a, 1 had tt> make heli(»t r< ipes and sigjit xaiass [ 00 . 07 j. ... Of l.unfrs 
I Imd hut three, and tl»e use of st ox es is not allow ed. It takes time to get- tlioso tlnngs re:aly. ... 

HSHLstant did not join me until Oc.iober. and then 1 liad to g(g, flu' vxhoL of niy e.xtra. 
carriers at the moniitaiii. d'he Hun’ble the Lieutenant (dovernor wtis 'in tlie hill, and for 
whose use every coolx that eouid f»o hired was taken upk 

The connection was compietod during tlie second season, Dii Vernet having 
“constructed about 3 b 0 s<H‘ondary friaugics, ... <leter(niMiug...the exact position of 
numerous peaks of t in? Himalayas and their a.ititndcs, and of flic chi(d fowiis 

During the same season, 1842 3, Waugli connected thi‘. inxids of rhe Ranghir 
and Amna series tlirougli the low-lying tarai by nnxuis of (4c\ (m towers, his triangles 
being known as ‘‘the Nortli (kinriecting Series in the Pilibhit 1 erai ’ | fiy |, wltorcas 
Du Vernet's was described as that in “tlie SnI>-Himalayan RangeBoth ]>arties 
were ins|)ected by Everest during January aud Februa,ry 1843 | b. 4 , 420 j. 

The following season, Du X'ornet ran a, series of singles tiianglos eastward I'l’om 
the head of the Amua seriiks to the m(».ridiau of Karaia, and t lani slartcd southxx ards 
along tliat meridian to moot Short rede | 70 |. 

Those short connecting siTies were only a temporary expediemt, a.nd some y(?ars 
later were superseded by the Nortli-East Longitudinal Sei'ies whieh r;i.n more tliioi t/<*n 
degriHrs from tlie (b(‘at Arc to I lu' (di.lcntta. .Mcridi^ma.l S(*rie.'- withoul infringing 
Nc^fial tm’ritorv'. 

klJ.VIC. 2r» If 4U ( 14). - XicclsMfi vSf Bcvin*. '‘tlH" rciiiilxr hx/.c [ m, ). i 

a-H~42 ; 433 ( 112d» k dl). (211) 3 3 43. l)|)ji. 432 ( 12 n), 13 11. ‘ UTS ,s3///. yxx\ ( iv, I ) ; 
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SiioiiTRUOK's THiANcnn.ATioN', Uomuay’, l8:}()-5 

Evorosfs I,..iaiv.udux.il s«ri «8 I.f had l.oo.x brok.m off abruptly on the 

biavlors of Sliolapur I nu 234-6 ; pl.i 8 J, and dopp and hacl l^isod thm 

triauaulatiou ou (larluvg’s triangles along the borders ol (u.a .iiid Hyderabad 
I II 21 S <> ; pl- Id '• III. i^d-d'> ]• 'll decided to start a btdter class of 

triangiilatiou to control all Bornb.iy surveys, and this was (Mitrusted to Sbortrede 
wlio incasured a base-line at Karli near Jioona | ill, i;jo ; iv. 5d--7 J, 'I'om wbieb to 
extend a net-work of triangles ovi»r the northern Deccan 1 in, 130 -i 1- 

The rene.iu.lor of t.l.e fair sea-son <.f 182!. was omi.t.yo.l .n...eonneetu.^' the Hon.hay hght- 
housa with the work of th.. late faptui.. (larli..g. Nest seasou 182!) :U. the tr,angulation was 
earrie.! through ,.art of the Northern Koukan as high as la,t. 1!. MO , and through ,.ar of the 
Dekhan lo,..ne:.r Ahinednagar. In ISiiO-ltl the triangulation was earned ou in the Koukan. ... 
In the sea.son ISD 22 the triangulation of the (langthari was eon.pleted, and the work earned 
ou throueh the juiicK part of the Koukan west of Khaiidesh. till I fell siek ■ 

Tbongli the DhveVors lutd in May IHMd .xgreecl Vhat Shortrede should work 
under the aencr.il instructions of th(‘ Surveyor (Jeneral this was not arranged till 
Kvcri^st made smteial application in March ls:5D. He made .>xl.austive enquirias 
almut the work, ami though Shortretle salisti.'d him gtmerally regarding the base 
.neasuroment at Karli [ 5«> 7 1, he found the wltole system of tnang.dation too 
slovenlv for incorporation wit h the work ol the (oTa,t Lrigoncmietneal Survey. 

He criticised tlie fanltv 'ohserving a.ml registering of angles. ... Ihe theodolite 
did not admit of a change of zero, and all tlie angles were...ob.serveil on one 
portion of the instrument”. Th.u-e was no assurance that tlie opatpic sipia s used 
wore, vertically over tlie stat.ion marks. Triangles were, arranged in a haj.hazard 
not work, and'compntcfl with no systematii^ design. Everest ..rdered that a longi¬ 
tudinal series should lie extemled from his own series oi I822-.3. 

Shortrede made some attemfit to comply witli instructions, •■hut the improve¬ 
ment effected was .smair’h In November 183:1 he sent in a chart ol lus triangles 

from tile beginning of mv work. ... arranged in the manner directed ■ 

1 fun,isl,..d m CapUin .lupp a number of ,K.int,s for., t he survey ol t he Northern 
Konkun, are! can it. the same as fur the....lefail survey this year on the bonier of MianiloKh latf. 
(VS I .shall lie ..eompleting the eonneetion to the eastwanl, it will not he m my |iower to 
• •ontimie mv work in ailvaiiee of the iletail survey heyoud Ihe pre.seut season | 2 .)o |. 

1 would ..suggest....mv having...an assistant. f have...been obliged to go on .vs well us 

1 , 01 . 1.1 bv mvself: and hi'therto 1 h.vve been able to keep ahea,<l of the detail .survo,v. hut stieh 

is not likelv' to Ik) the ease in luture.f.i the event of my falling mvk temporarily, ns 

hapiioned f.'.r the last two se.vsous. or if 1 should he ol.lig.xi to go away for tlie reep-ery of my 
health, ...tlie whole of my work must stop. ... There is here a young olTie.er ol l•.ugmeers, 

l.ieut '.lacol.perfeetiv ,|iialifiod h.r every part Ilf the world'. , , o. . j 

.Jacob was a.|)(.ointed assistant from 14th .January 18:J4, and in .July .Shortrede 
reported that he had laid out eoimeetion with Everest’s work near Sholapur. 

TJie aeeompimviug ehart shews the extent of .mtry triangulatoil. ... 'I’hese points have 

fieen pret.tv well iiiterseel.ed. and will hereafter he f)rinei[.al stations for extending the work 

through K'handesh®.Night lights were tried...!.,it without .su.-ee.ss. ... The triangles are ol 

gigantic dm,on,si.ms. vet the points ,xre <lisl,in. tly visible by daylight m a clear weather. Pi.ran- 
di.ur Pagoda IS visible from Kanhen at a distance of 11.5| miles. ... A senes of equally extensive 
triangles can he carried throughout Kfiandesli to the Satpura r.vngoi. ^ 

lilverest was still shocked at tJie magnitude of Shortrede s triangular errors, 
and asked him to re-observe some of the worst triangles, and to arrange lus work 
as a systematic grid. Regarding his own .series of 1822- 3 ; 

l..!wits obliged to leave...without (inisliing my ofwoi'vatioiis at Chorakal. to the we.steni 
points f m, 1)1. 18 ]. If I had been aware of the magnilicont country m prospect I should 
proliahly have miule an attem|>l to im))rove 1 lie triangles so as to connect tlioin .symmet.ncally 
■w ith thii points (.«) tho wnstwanl. 

> ars. S,/„. .xxvi. Trini.glcs shown e„ m.q> ef Khaiulosli, flOn. 127 (li ): |)l)n. 324 ( 1«1840 ). 
4 7-34 »('l) t„ B., Mil. 2 ti r> :«• ( r> ); 8 <i- t" M''- "'T'- l'» 1-31 ; nsh. m Shertrc.lc, ..--2-31. OTA. 

,Vy,v xxvi. (iv-v,.-15); UTS. xii (4). 0)1)... :i24 ( 7'.) 87 ), 7 11 4)3. "chart Mwo. 1-. ( 6 ). 
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It will bo in coufonnity with tho wini, ol' tl.e Court of OiimitorH, tw Boon as thin conneotion 
18 formed, to fix on certain points of your series for independent moridiauH to start from. The 
meridians should be ahotit 60 miles [apart] longitudinally...and the azimuths should be 

observed at oacli.As soon as Lieutenant Jacob has had practice enough to qualify him fully 

to use one of the large instruments, I shall recommend in the Bengal Government to place 
him in charge of an indcjM^ident series under rn\' orders. ... It is not the usage to ernplov more 
than one officer on any serie.s [ 358 o ]* 

Shortrecle did not rt^ply till niuo months later. He and most of liis staff had 
been diverted to revenue survey duties under the local Government [ 2 36 , 566 ], and 
though he still retaineil nominal charge of the trigonometrical survey, it was Jacob 
who did the work. Since September 1834 Shortrede had been employed 

examining a revenue survey of the Deklian f 0 , 23 b J. ... That duty being not yet completed, 
it has been out of my power to reply salishtctorily. ... 

the estimation <4 thi' amount, of error in the triangles...arose from my having given this 
part of the work into t he hatuls of the clerk. ... 1 ha«l jiot mysidf time to go over tlie arithmetical 
additions and subtractions by which t he (.ebiilar amount of error was deduced. 

Part of the errors are fine to tlie ext reme indistinctness of .some v)f the points at the time of 
observation. 1 ^be observations were all taken by .laylight, and except a sliort time of the 
year it is extremely ditVicnit', it not impoKsihle, to get) the distant points to be seen clearly. 

Lieutenant Jai'oli has been engaged during last, season in repeating the ofiservations at 
those stations where l l»e\ were of most imtfortance. ... When...( he ] was at Dliarur, the instni - 
merit, stand and all, was blown down l>y a hurri(*arH% but I have succeeded in adjusting it^. 
Three months later he submitted his half-year’s report : 

Neither myself uot* any of the sub-assistants have been engageil directly on Trigonometrical 
duties^, ... and tlie sjiecial duty entrusted to me is likely to require that for some rnontli.s more 
we nhould be employed in this .sefairate work, 

I...enclose you the ob.ser\'ations made f>y Lieut. Jacob detorinining the azimuth at Maudvi 
and Karanja stations. ... d’o make these observations at Bombay lighthouse, an attempt was 
made, ... but the toj) ot the lightliouse and the roof of tlie ohser\'atory [ jii, t<) 2 ] were both so 
unsteady that ob 8 ('r\'ation.s coulil not. lie rna<Je from tliem. ... 

I suggest that Li<*ur, .bicob be ^ippoint>ed t<> taki' cliarge of the surv’'ey during the time 
I may still be einf)lov'ed on tluise special <luties, as I find it quite irnpossilile to carry on satis¬ 
factorily tlie duties of the survey together with tlie other^. 

Everofit was far from satisfied, and reported that Sliortrede's work 
was...found to abound wdth errors of such magnitude as to render it unworthy of confidence. 
A list of the most glaring of those errors was made out, and tVirwarded to Lieut, S., from 
whom no adequate explanation...has been received as yet. and as he has been employed since 
kSept. 18*14 on a duty quite foreign to that^ of his own proper avocations—by order of tlie Bombay 
Government - it is not easy to say when he will be able to aceoimt satisf^actorily for the great 
discrepancies...that have been pointed out to him. ... 

Without a jiersonal visit of the 8 urve\'or General,..to inspect tiu^ operations carried on at 
Bombay, they will never be reduced to method or accuracy. . .. The removal of Lieut. Shortrede 
was a measure in whicli the Surveyor General w^as not coiLsuitod^. 

It was not until he liad spent nearly tw'o years on local revenue surveys that 
Shortrede resigned his appointment in the Trigonometrical Survey for which lie 
had been steadily drawing liis salary^k 


Bomjiav LonoitI'DINal Series'; I83f>42 

During the next two seasons, 1835-7, Jacob closely followed Everest’s instruc¬ 
tions, completing connection with the old series of 1822 3, and re-observing several 
of Shortrede’s triangles. In the latter part of 1836 he joined the Surveyor General’s 
camp at Sironj for several months, and watched the great master at work [ 40 ], 
On his return to Bombay in March 1837, he represented the needs of his survey 
to tlie local government and, supported by the Surveyor General, was granted an 

1 DDn, 381 ( 269-73 ), 25-8-34. * DIM. 324 ( 123-5 ). 9-5-35. » Fraser, Price, & Sanger posted 

in Feb. 1835 from former office of DSG. [383 ). *ib. ( 127-8), 15-8-36. “ UDo. 28C ( 228-36 ), 

31-10-36. • DDn. 518 ( U ). 1-9-30. ’ GTS S,,n. xxvi ; TS. 8. pt. 2, with skeleton chart; obo Comp. 
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estabUHhment similar to that of the Bengal parties. He si>ent the rains in training 
his men, more especially in the use of the heliotrope of which he had a number 
made up lociilly, pending the arrival of others from. Calcutta. 

Durfng season 1837 8 he re-observed all the triangles between Sholapnr and 
Satara and, but for unseasonable nun during November, would probably have 
completed the series to the coastb This was. however, comp eted during ^on 
1838-9 by Shortrede, who was citlled in during Jacobs sick-leave to the Cape- 
Shortrede^now fixed the positions of the light-house and observattiry at Colaba 
r ru, iq2 ], and observed several azimuths, but the triangulation could not 1 ki token 
as final until the re-observation of Everest’s series nght back to Biciar He there¬ 
fore worked on computations till Jacob rejoined at Bombay on the 13th May 1840, 
and rosutned .•hai-)i:o...froni Stiertrode on 23rd. I thou (outid tliat no hold work ha. 

booi. .lone OnrinK tho preco.lhiK .Vear j 1831* 40 |. but that t,ho ofT.co was engaged ... tt.e eal.-..- 
Ltion ef tl.e lat,t..<loL and longitu.los. ... 1 eo..tinu.Ml these...f..r s.>.ne t..,.o, ....Ul I luun.l 

tLt thev .•o,.l,l be ......shlered o..ly ap,M-oxi.nate. ... Th.> .•e.ueas..re.T.e.it of the eastern part ..f 

o Jrils aral. in part.e..lar, ..t the Ikslar base 1 . 7. .5.5 I wonkl pr-.bably...alter tl.e whole ..ale. - 
lati.>ns. ... Tl.e .wimutbs...wh.. l. 1..V.1 l.ee.. obsoryoul .h.rmg absm.eo were very .l.serepant. 

Aiid Uid not apwar t.. lin.vo beta, mivdo with si.Hu'ie.it ..are. ... . . 

O. U*tb ().-t..bor. being the fir.st .lay .,b.d, the weather w.n.l.l per....t. the e.stabhsh.ne.. 

, 0 ft Po....a f..r the e.u,twar<l. for...repeating the angle.s..,fr...n Dban.r .. D.v.na.'g..la...an.i 

reiLbe.1 Dbar.ir on the 3r.l. when both tl... i.|.,«r .narks ..wore foi....l to l.nv.. been .en...ved, 

ncr e.H.1.1 .u.v ..tbor b,. f..,....t on soa.-..bi..g t,. a .leptb of 3 .,r 4 loot, but ... be ce..tre of the 

Xtform was fou.al a hole tille.l with ......1 h.to whieh a st.ek .•■..uU be tbn.s., t.. a ..ons..lerablo 

donth I thought it bette.' to |)..t uf. a uew mink, aii.i re|>oa.t all the obseivatioiis. ... 

In ..r.ler to ,.revei.t....i similar aeeideut. 1 .set u,. a mark 0.1 tl.e larges,, .stoue whieb coul. 

. l r .Iirht to the sn.>t being about 3 feet in height ami weighing h ewt. and thou pioo.wded 
idth tbe ..blervations. ... On arriving at (iarb Uau.l, the platfor.n was ,.here also lou.id to have 
reeeived .niwh injury, hut the mark was a,.,.are.itly u.idisturbe.l ... 1 repeated all the angles... 
when their agi-oement shewed that no sensible derangement bad taken |.lace. , • , r 

tm the Ihtl. December, 1 .■ecoived a letter froni Lieut. Waugb. ... , ..on.se.,no,.ce ol whml. 1 
nroctede.! to Dumargeda to co.nmu..i<..ate with him .... the co.mectioii .w.tl. the Oreat Arc, 

whT wasagrc^.l...tbat be sb.mld ..bserve the angl.,s .....meC^.l w.th >U.nga.i.il. 

Tsh ul.Hmisb the remaimler | lu. jA uS ; .v, 3 ., 1- completing tbis...l .•eturno.i to the 

neighb..urh<.o.l of Poona, a.id o.n,.loyod myself in htyioK ‘•“t -.a base-hne a few miles west of 

Poona in a snot which I biwl notice.! the year belori.d I 57 J. • , • *1 

After the rains of 1841 .Jacob took his party down to Bidar to assist in the 
measurement of the new base-line there® 1 5-i 1- during l.is absence he loft Sanger to 
ict Stations for a meridional series, South Konkan, to run southwards down 
the west coast from Bombay to Vengurla. On his return from Bidar he started 
observations on this line, but owing to the haziness ol the weather did not get 
torther than Mahabaleshwar« ; at Mandri H.s. tho mark had been Jestroyed and every 
stone roUed down the hill. ’J’he .series was completed during season 1843-4. 

Being anxious about his health, Jacob now obtained the services ,if an assistant, 
Harrv Rivers of tho Engineers’, and after the rams of 1842 employed him on 
connectine the Karli liase-line with the longitudinal series. He then 
.Zc f^l . m t.. ,.r....«od with tho t..i.mg,.lati..n ..f the Ncrtli K..nka.. ... f have h.thorto kept 
m h t n..ig .b.,urh.,...t ..f P...>.m. in .n-.ler t., give bin. as .....cl. practic.d nistructum as 
■ V w fi. h be has prnfited s.. much that I l.ave little doubt of even Ins first season s 

poHHibl% > . , • . . trian^^nlatioii vonnmtH tho bfhHo nioaHnnMl by (Captain 

ZrtrSr'witb'i ,«inchKir Bombay Imngitndinal Se.-ies. ... The ermr on 

the Karli base is now reduced to 1-10 inches, or 0-28 inch ixir mile . 

JAcob was now free to hand over to Rivers, and once more went on sick leave, but 
tliis time not to return. Everest thought very highly of his work, and^n comparing 
the Cibav with the two other longitudinal ^ries - Madr^ to Mangalore by 
Lambton - and Sironj to Calcutta by Olliver - he considered the senes by 

’ *id' 4'trsL.dui‘tn'f ;«“v“-6T''5'K.‘a'.s{: 
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LiouttiiBUit- fhic)»!)...by Ibr tho host. 'That Dilicar iw im oxcHllonl obsorvar, uikI distinjj^iiiHhod 
for his huvilitv of applyinij what bo knows, vvliieh is of a bi^bordor, and of’no small oxtontV. 

After Ja(‘()b’8 doparliH‘i‘, Rivers started tlie Nortli K(jnkiin series, later known 
as the Singhi Meridional. Starting from the aide Ivaranja -Singi*^ of the longitiidina! 
seiiea, he carried a series of single triangles northwards along the coast, till stopj^d 
by thick smoke haze [ jr), 70 |. He rea(vhod IViriiera*^ in Febrnar y 

without, difficulty (U* jntciTUf)tion. Smoko now bogan to nso frtnn nil the ticighbonriiig 
jungles, and sexeral days passed without a h('liotro])e Ixnng visible ( (.n» |, Finding that the 
sniokii b(M*aine daily denser, and that t.be lia/e arid fog from tlie stni seemed to b<^ gradually 
increasingAtivtM’S quitted Parnera alter a belt of three weeks witlioiit finishing liis observ'ations. 

As the sciasott was now well a<lvance(l, he tijonglit it better t.o pro<*(ied to...tlie...!Jhafcs, 

wliicli he hoped were nt too high an nltit.nde to Ije affeetcRl. Hut...not onl\ was the 

heliotrope at Surat (“omfjletjelv oh.seured l>y tlu> smokt^ and ha/.e <»n the |>lains, hut (wen tlie 
few hill stations that werf^ niutuallv visihlt^ were...foggy and in»iistinct. ... 

At his last hill station of Panra all the ljeliotro]>es were visil>li' i<x('e})t. the one at Harjuva, 
wln(;h lay in the thickest part, of the smoke. It was tiseless t.o continnt5...and so towanls the 
end of' Murcii Kivors set out ft>r Poona. ... 'l\vo..,sul) assistants, tlie liospital-aHsistant, and 
20 men, weri^ all d<nv'n with f'evi'r at Parnera. and at Ikiuni Itiver.s hinistOr succurnhedk 
He was to si ruggle a,g,i.inst siiiiilar conditions for s<*\ era] s(‘asoiis. lad proved a 
cajiablc and r(‘sonr(‘(dul surveyor, and hrid charge’ of the l)0!iiba.y pa-rty with 
Huccess ior tlu' n(‘\t ten years. 

' l‘h’erest ( 1 In - ). ' 10 m. SK. of ItimbMv. * In m. nk. <.f ' (I’/'S. Xl\ ; n7';S,. s'l;//. 

XXX n ( \ i vii, H ). 
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PRINOIPAL 'rRlANdUl.A'l’ION : PRA(T 1 (’AL DEI'AILS 

Lajf-oul tfr Reconnaissance — Raf/-lraces — Totrers Station Marks <f’ Plat¬ 
forms — Signals - Horizontal A ngles Vertical A ngles cV Heights. 

VT 0 triangulator of to-day, even with the best of maps, would venture to start 
i\ observations without a preliuiinary i*econnaissaii(;o of Ins ground, except of 
course when this was prevent/CHl by military restrictions. 

Mackenzie advised his assistants on the Mysore survey to start by making tluun- 
selves ‘sutiiciently acquainted with the face of tlie country” [ ir, 210 J, but 
frequently himself got into difficulties by failing to sclecd his stations well in advance 
[ II, 2 ()() -9 J. Lambton fully realized the absolute necessity fV)i‘ cuireful reconnaiss¬ 
ance, and it was for this purpose that he obtained the services of \Varr(‘n and Kater 
as assistants. Whilst awaiting the arrivaJ of liis great t heodolite befoi-e they joined 
lie ‘^mfwle an excursion down the coast a.s far as Pondiclierry' with a view to 
examine tlie country, and choose the stations best adapted” [ 11 , 237 ]. 

Everest made no such preliminary reconnaissance on his fii'st excuivsion in I SI 9 
hut contented himself with sending forward his fiagmen, and sometimes a sub¬ 
assistant, to mark the forward stations [ in, 230-1 ]. On his la-tor expedition 
towards Poona, ho found he had to spend miudi time in the selection of forward 
stations, one triangle at a time, to ensure that tlicy wovdd bo mutually intervdsible 
I 111 , 234-6 j. On his extension ol tlie Groat Arc towards tlie north, lie sent 
Rossenrode forwai*d to lay out an “ approximate sei*ies ” of triangles tlirougli Bhopal, 
whilst ho wont f()i*w*ard himself to measure his base at Sironj, returning later to 
observe at the stations which Rossenrode had sekKted [ m, 2 . 45-6 |. 

In the long chain of triangles to Odcutta, Ollivei* followed this example and 
kept Hossenrode in iulv aiuH^ to solcKjt forward stations and take preliminary angles 
with a small theodolite to fix tlieir approximate jiositions. Rossenrode\s work 
became increasingly important when the series reacjhed the Bengal plains, whore he 
had to search for elevated spots that would provide sites for mutually intervisiblo 
mounds or towers and give well-shawled triangles | m, 261-4 )■ 

It was a standing rule -that Everest would never allow to be broken - that no 
triangle should contain an anglo less tlian 30'" or grcciter tlian 1 ) 0 " ; the nearer eacli 
imgle was to (>0 degrees the better was ho pleascal | 71 |. 

r^mbbin had not followed any definite lay-out' for his main series, whether 
meridional or longitudinal. His triangles were arranged singly, or in (luadrilaterals 
or polygons, as happened to be convenient. He did not bind either himself or his 
assistants by rigid rules. On the other hand his main triangles were not thrown 
over the country in a haphazai’d net as has been suggested. He ran chains of 
principal or secondary triangles roughly along meridians or parallels, or parallel to 
the coast, and filled the intervening spaces with a network of triangles for the 
assistance of future surveys | 11 , 241-8 ]. 

Southern India provides excellent opportunities for long-sided triangles, of 
which Lambton took full advantage, some of his rays on the Madras—Mangalore 
series being over 60 miles long. Everest also appreciated the advantage of large 
triangles, but as a general rule favoured sides of from twenty to thirty milesL It 
was not till after his assistants liad experienced exasperating delays in trying to 
cross the tJumna-Ganges plain with such large triangles that he directed them to 
drop the sides to 10 or 15 miles f 6, 84 ]. 

^ along Ot. Arc north of Sironj, 5 Hides over 30 rniloH. 
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lor thoir simplicity of observation au<l <;ompiitation Everest iirelerred obains 
of single symmetrical triangles, as nearly equilateral as possible When important 
chains were doubled, polygons wore preferred to quadrilaterals in wliieh the long 
diagonal was often difficult to obsene a.nd equilateral triangles unobtainable’. 

lor the Parasnatli series [ 59“ho J he advised Wosteru tliat 
the stations which yon oJiuso should gonorally bo on the highest ]Xjint.s, but as those are 
HfirnetimoK iimccossiblo, il, may I>h notuhsKa.rv a.(l«)|:)t a. lovvor point-. ... Tho viow shonltj ho 
unobstruotoil on all sidos. ... ( qu*o must. Ixt t iktai iliat, on noifchor siido is t-ho m\ ohst-riict^d 
from a-ny hiii;li(a‘ |)oiii|. vvliit'h may (.uM;aiMial)y...|orni Mu' sit-o of a principal .st.ation, 

\'our firat Inisinoss .ai arrivin^r at a prinrljial station...is to put up tho irist-nimont. 
Jfaving adjustod it, you will find out the diriM'tion in wfiioh yon would wish tho stations in 
advanoo to liiL and i)y moans of t-ho lov'ol \'on will judgo wliat points...a,ro liku^ly to Ausililo 
liorn oacli othiAr, and from tho stations with whiidi tiioy aro to bo (‘onnoot-od. 

You will, in dubious oa.sos, ... soloot moro than one })oint for oach station in a.dxanoo, and 
...dotacli a flag f<a' ovory principal stalaon with two flag (*oolios. ( A smwoy flag wms to fn. 
fiOLstod on tho ni<.st likoly ])oint ohosou. and a polo and broom a,t an\' otiior J. Somo <lay.s 
will |.KHdia])s oiaf)so hof’oro yon hoa.r...of t ho piirties so dotachod, and tho lirst intclligonco.,.will 
gon(vrall\^ ho tiirough tho doufilo tiri>s which...thi^ flag cuolios...burn | 27 ]. 

-It not mifriMiuontly lia-ppons tha,t the poplin vvdio go j,(» chooso a, station soloot a wr-ying 
place ; m that, oasiL if I, hen? is olcdous ncgloct, it is n.snal to make tin* doraiilLor pay a Jiia'! 
If on tfj(woiit.ra.ry...thc 711,01 hasitaio Ins nt.rn ist-. t.lioro is no romo ly sh\c [latioLioiy and son.fing 
another person. ... Where a siaidon of dillicnlta is s<>ioeto-i wit-h groat I'levonmss. it is always 
usual to pn'sout tho |iart\' with a riifu'e, and ehargo tlml. to tho contin,gen.t .iceomit-. 

^i\n]o^t. insisfod on the inipDi'iof siting stcitious to tfi(* iK'st n-dvrentftgf*. 

'rhe entiri' resfionsihility ol’tfjoir oligiliility rests with the pia-son wlio eondnets Mie seric’s. 
... -Much di’|»eiids oil tfio oflicionev of tlu^ suliordinatos and {-ho contidenee whi< [) ihcy plaeo 
in tfinir snpej-ior. fi\- eonstant. ea.ro, patiiMiem regularil.y of .sy.stom, and good temper, natives 
may ho trained t-o...e\-eeiiti’ it- ably midia* \'ery ifithK-nlt eiremnstancos, lait t'lie..ainski]ru]ne.ss 
of a .snhordinato will iiovin- he roeoixcii as an excnsi^ for a liaiily .sc'loctod station j m, yaS ]‘h 

T\w roconriaissM-nei^ for fim nortJvM‘n soction of flu^ Gnyat Arc Wrts a jinijor 
operat ion. Itxisting ina.fis .she (^f( lit tlo la‘v^ond t ho genera I he ol t h(‘eoiini 1 \' ; l i:e v 
were of no \ii]\w 1 ‘of‘ I sc^lecl ion of stations, or «‘\'en of the line t o tollowe'd 
i IS |. Alim* Hoilit'i.ii .s iaihiro {lie sout horn portion t hi'ougli the hillN' eoiuit tn/ 
lelt !() ll<).sseiii*ode's (‘\]>erimi(c. thongh some of his tiort hem sl.dions had laler to 
s[iift(‘d. hiit iortlK^ lint* .ua’oss (In* dnmna (ding<‘s plain Mn crest sooji rerdisigi 
that the ta,->lv rmpiired !iis \\ ho|c p<*r.snnal alicntion j 2 ; s |. 

lie spent tour moidlis working n{> from tln^ hills oi‘ idrarat ymr* ti» tin* Siwaliks, 
Imilding up his t ria-ngkw >vil h (he liclp of lofiy inasls aini sc iffolds, earried mninl 
ironi one point to a-tiotlna’. Mis liisl (dforts not very satisfactory. 

C<)usideral.>]e <M«lay and expenss* wi>re na nirisl in carrying alsaii the masts, liamhoos, 
ropes, and other materials nnjuired for tdio sea-ffoklings. ... The l>hie lights...won^ lia-hlo to 
burn -lilt fxdore tlio theodolite could bo sot on thorn. J^Y*o(piontly tliey wimx* in\nsiblo t.o tlio 
nakod eye, and had to ho sranrlit liy tho t.eloseopix ... Imt in tho alisoneia of a fairly ap|)roxi- 
rnato knowlodgo of tlieir dinction tb<\v eonld not al\va\'s ho found, 'flius it was often uu- 
eortain whollior tlio hlno ligfit wa.s ind out l>y intervening obstacles, er whotlu'r it miirlit 
liave l)eon seen had it- been, looked for in tho pr'ojier direction [ ^5 0) j. 

These eirvuinstanf*e.s evontiiallN' led to.,.a method of fiH^ling the gn’ound step by stop, a-rul 

learning all about tho olistaclos on it, ratlan' than ondoavonring -often \a^ry vain)_\^_to look 

over those obstacle,s. Tins is dolonol Everest’s system of r*a\' tra-eing. It- eoasist-s in earrying 
a minor triangulation, or a t-raxerso, bi'tvvoen two miitually invisible [loints, wliieh enables the 
relative direction...to be ascertained with sntlieiont accuracy to permit of a, straight lino being 
ctiirried Ix^tween them. All the obstacles...can then be disi-oviwed, and must be reim»ved if 
poSvSible, failing whi(*li f-bi’i porsition of one or both of tlie |x)int.s must be a-ltercul [ y ), 7S ]. 

.rhe system is vastly superior in rafiidity of execution, and in genta’a-lly curt ailing labnr a nd 
ex|:)ense, to that whicli was fh’st tried‘s. 

riic laj-irvg out of the ^n'cntl suliordinate cliains of triaii-jlcs .icross tlirsc thickly 
|)apulaU-d troo-coverod |)liuus was indewl a. imitder of sucli yreat difficult\ t lia.f. in 




T)e (Inudf Hiiatcr, ULm. fully agroj-s. M>I)a. { 101 im. <» 2 .il. 
d.‘k *acr<nait hy (anicral Walker, 0'7’iV. 11 (-H ). 
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many (^asos tiu' lu^connaissam^e alone o<*en{)io<l one oi* mort‘ seasons, for in addition 
to tiie selection and laying down of the stations, gemerally by r‘ay~traee, there 
I’ollowfNl tlu^ eleai'ing of lines, the observing of' an ‘‘approximate series” for fixing 
exact [positions of Tiintnally inteiA isihle stations, and finally t he building of towers 
or station ijla-ttonns. The stations frofn which final observations made wctc 

often different from those that had been first selertcnl | pr, 77 |. 


It AY-TRACES 

Hay-traces w(a-ei use{i to ascertain tlm l)eai'ing of a distant point w hose position 
was not exa.ctly known, and that w^as invisible from the station of observation. 
To lay onf Ids triangles across the flat tree-covered ])lain, Everset iiad several 
assistants w’ell forward selecting advance stations. In some cases tliere might be an 
obvious ])oint that would make a well-sliaped triangle wdth the stations to the rear ; 
in other ea.vses there might b<» two or three su(;h likely points. J3ut if trees or 
buildings intervoned it was Impossible to decide straightaw ay what points would 
best cormocf, both wdtii the re>iir stations, and with th()S(‘ to be sited further ahead. 
Stations lia.d in bt^ seloettul by trial and error, and oacli tested foT* intervisibility 
with tieighbouriug stations a.11 round flu* cojn})Css, 

To gain siudi visibility in tlie fiist piac(‘ Kvaaesf tiioil working witii his instru¬ 
ment jKU’cbed oTi ii .'tO-foot mast. His assistants at the forward stations harl Ibrmid- 
able apparatus by wddch they (x>uld di.splay blue lights at a height of up to 90 ibet 
above the ground. J3ut withmit visibility it was impossible to toll the exact mutual 
bearings between obsciAer and signaller. Idie observer had to search Ids horizon 
witidn c(^^t;aiM hcaiings in tlu? }iopi‘ tluit he ndght cateli sight ol’ l)lue lights that 
were burnt at sliort intervals, and with the iba-r that tliey might (vit-lier be obscured 
by tldckno.ss of the atmospliere, or by some pliysitial obstacle. 

After nifK 5 at(^d disappointmiait Exorost resorted to the r iimdng of a- seiies of 
short-sided triangles from Ids station of observation in (lu* gmieral direction of his 
forward point until c‘onnc(‘tion was actually made. The (xvact bearing could then 
be cakailattxl, and tln^ actual ray cleared of intervening obstacles. Idle observa¬ 
tion of these small triangl(*s took much time, until it w as proved that perambulator 
traverse would serx e the [)ur|)<»s(' with sufficient accuracy, and mucli gi’cater speedb 
General Walker doscribos three mothials of ra,y tracings. 

first by a rniiiof triajigulatioii witlnMit any liiniar' ineasuroincnt ; soooiidly l)y a tr'aAorsc. 
[with ] liiioar iind angular lueasuronKMUs ; ... and tlurdly by a siinplo alignment of flags. 

The first method is rnneh tbo most aeeiirate. but. it is also the most ialiorions ; moreover the 
surveyor is...frequent ly eoinpeded zigzag aliout in enter to avail liimsolf of natural oj>ening8 
for the lines l)f)twoen his stations ; lio ia tlaai not able to feel l.fie ground very e!osel\. ... thus a 
trial lint' tias to be carried over the ra\'...t(> ascertain with certainty whether it is practicable. ... 
As direction only is required, any liypotla^ticjal value ol* tbo base from wlii(di the triangulatioa 
is .started will Hullice. ... Tl»e dotormination of the trui* lengtli...was t)ost|>oned until after that 
of the ray w'as obtained, and then the position of id! tla^ .stations of th(? minor triangniation were 
(‘ornputed for l-lie purposes of lix al surveyors. ... 

The second method is Jos.s accurate, l>nt is jniieh...leHs laborious, A traverse is carried 
witli a f lieodolite and a perambulator...ap|)roxiniating a»s closefy as possible to...the ray, and 
care is taken, whenever interx^ening obstacles neco-ssitato a divergence from tlie line, to return 
to it as soou...a.s possible. Thus the ground can be (*losely felt and examined. ... 

In vx^ry intricate^ country -wliore the chances of the lines falling on the temples, mosques, 
mausoleums, an<i other perrnauent buildings, or on noble trefwj which it would bo a sin to cut 
down, are v'^ery considerable -this motliod is <locidodly the best, from the opportunities it affords 
of thoroughly examining the ground, ... arid of ascertaining the exterrt to which the trial line 
should be shifted to the right, or loft, in order to avoid all obstacles which cannot be removed. 

( The method l>y alignment of flags was not ado})ted by Everest or his assistants 
The trial line forms an essential ])art of each of the three processes. ... Whenever irremov¬ 
able obstructioiLS arc met witli, ... tbo |)oints wlierothey (xteurare noterl, but the line continued. 


Mf^rif/tonal Arc ( xix-xxiii ). 
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... 'riius data aro fiindHiiad for calculatitig the dimction of nnothctr lino avoiding all the 
obniaelos, and this is usually' marked out. by proportional nieasiiremonts from the first one. 
Tlieii tlie fuial lino is wideruMl to a breadth...of about 50 feet. ... Caro is taken to remove ail 
branches of trees and otlier objects...whi(*li...inight...cause lateral refraction. 

Ifi most |)arts (►f India it is, as a r\de, far more oconomiiial to remove tlie obstacles on the 
lines, than to build stations of sufficient height to overlook them. Permanent buildings and 
nobk^ trees are usually iiot s(» |)lentiful but that tlioy may be easily avoided, ... and the .simple 
huts in whicli the mass of the ]>oj)ulatioii fleliglit to dwell may be easily rcMnoved. ... They 
are of so little value that a present of a few rupo<>s sf)eodily reconciUvs tlioir owners to ymllirig 
them down and rebuilding them a few yards off. d’'he diffieultios and oxy>enses of linit clearing... 
art» most formidable in tlic \ icinii v of the great cities aiicl townsb 

Kverest first tried out this ray-traeing himself ou tlie Great Are [ Jl-2 ] ; 

Dholri...station is on a slightly eUna.UsI land. ... d’he tower...is 50 feet high. (jlrejit difficidty 
occurred in fixing this (>osition...because...the country was .so tlucklv studded with trees - 
some of them very lofty as to limit the view to a veiy short (.li.stanccc. 

I he lirst ray...was nl)st-ruclie<l by a large tree witliiu tlie village of Dfiolri, between tbcj 
lirancbes of which tbe^ blue lig}its..,a[>p(uin'd on tlie afterrxifai of the otli .March 1834 . That 
tree was felle<l on the suvcwdiiig <la\% and the ra\' was lialf cloareil licfore I quitted the station, 
tliH remaining elearanccc lia\'iiig liecn left l,o...tht^ tinal work. The ray jias.scn! free of all villages 
and ultimately I he heliotrope was \'isible all day long. 

'rh<> lurxt ray, vi/,., Dliolri to Saini, is chiefly remarkable as being t he first instance in whidj... 
tracing rays was lirought into practic-al applicaUion. It was found that blue lights burned at: 
Sami w<T(' not staai from Dfioiri, wbicli I first attributed to tlie murky state of the atmospl^ero, 
fait sul)scajueutly...it bc'caine mauifevst that some object impeded the jiassage of the ray. Amid 
so many trees it was impos.silile to du ine which was the one obstructing, and there was no 
method tlien in use' of di^tf'rmining the point in doubts, exeept tliat of carrx'ing on a minor 
series of triangU's and rc'soK iMg tlie sidc^s, one fiy one. int<* two rer-tangular coordinates by 
firojection on the first sidiv 'riiis had l>eon yvreviously tried...biit ...was so tardy a )>rocess that 
some more ('xpeditious metliod was...Iiighlv dasirable. 

Everest then describes his tnethod of running a blind traverse from a known 
station to a distant station, plotting that traverse, and calculating the j)erpondieular 
distance that eacli intermediaU^ station will lie from (he ray to l>o sought. 

The true course of' tlie ray, Dholri t<.» S^iiui, fiaviiig ))y this mtvins lieeorno known to within 
a sliort, distance of the truth, the causes of the obstruction w'as immediately discowred, a high 
pifial tree about 3 miles off stood dircxd.Iy in the way, whieh iiaving liwn forthwith felled the 
observations were comfileUni after tluc following midniglit- f 3(> ). 

With Boileau’s assistance Everest so simplified this traverse method tliat tlie 
assistant running the (race roejuired no abstruse mathematics, and tlu^ required 
bearing could be deduced in the shortest |)0.s.siblo time. The following is an extract 
from a circidar sent out to officers in charge of independent parties ; 

The sites of the towers will f>e .sekxjted merely by tracing the rays. All that will be necess¬ 
ary in selecting tlie stations is Ist,. Tliat they bo situat^ed .syimnetrically 2nd. That no 
high objei.'t which (jannot he removed should sl/ond between any two .sites. 

VVTien by tracing the ray you know how the propo-scnl station...lies frc in the station...at 
which you are, you may...cut sucli of tfie intervening trees as...to .satisfy yourself as to tlie 
practicability of tlie ray. Ihit, as tlie inhabitants are averse to part with their tret^, it is 
desirable that you spare them as much as po.ssihlo [ 150 oo ). ... 

I recommeiul your using a perambulator aial the fiest small theorlolite you ha,\ e in taking 
the angkxi, wliich should he observed with the utmost precision ; ... 8 tall bamboo staves of 40 
feet or more in length ; ... S smaller bamboos...from 20 f-o 40 feet. Leave moat of yxmr heavy 
flagstaves behiial yon, as also the large instrument, your baromeknvs, and otlier apparatus. 

T shall be satisfied if the sites of the towers are well selected even if' you do not take a 
single angle, or observe the pole star once. You will find this task will furnisii \'ou aiujilt* 
occupation during tlie en.sning cold season^. 

Everest found raydracing by minor triangles an exeellont means of filling in 
geographical detail between his jirincipal stations, and claimed that it was infinitely 
supeiior to route survey, which de}>©nded for direction entirely on a magnetic 
compass, w()erel)y '‘the individual angles are rarely determined to witliin 5 minutes, 


* OT-'i. II ( II ;t ). ^ Report 183(1; description, Dholri T.*!. 
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and by.,.combination not infrequently shew errors of 5 or 6 degrees”. By ray¬ 
tracing individual angles “can always be determined to within a few seconds of 
the truth”, and accumulated eiTors “rarely exceed half a minute”. 

During season I8;i9 - 4 () he employed four small partio's for such voik along 
the Groat Arc [ 43]. The first comprised W. N. James and Keelan—the second 
Radhanath Sickdhar and Nicolson—the third, Clarkson and Kirwan—the fourth, 
Lane and Andrew Olliver. James’ party, with an 18 -inch theodolite, started 
from Kaliana on the 1 . 5 th February, fixed the position of Karnal and surveyed the 
Jumna River, and closed on Amsot station on the 20th June. 

A...b«t.t.or (^xDcnt.ed series...of its kind,..! have novTjr swn. 'I'liore jire cortaiiily errors 
which 1 should term rather in some of the triangles -dn one instance... 17"' and frequent 
jnsttinces of lO""—but tfiost^ seen to have eomponsatod each otiier instead of combining. ... If 
it could alwtiys bo calculated on, I should...rocominend this same system of minor triangles 
in all Hat countries, in |»referonce to every other, ... Minor triangles...imply a series...whose 
sidf^s artf so small that they may l>o treated a.s plane figures [ i8 J. ... 

The church and cantonments of Karnal are the westenvmosf points, after wliicli the series... 
runs along...the Jumna, ... one half of the stations being on one side, and the other on the 
other side. It is greatly to be wished that the course of every river in India were equally well 
determined, besides...38 trianglas...there were laid down... 130 points by intc^rsection ; 
temples, forts, houses, mosques, churches, ferries, ghats, and sueli-like remarkable foaturosi. 
In fixing village sites the triangiilator observed to a flag on a prominent tree 
and plumbed to a stone marked with tlio usual circle and dot. 

Radhanath Sickdhar ran a series from Kaliana to Nojii between 26 th February 
and 12th May with a closing error of only 6''^. Tlie two other parties worked 
south of Kaliana, connecting the principal stations in tlie direction of Meerut. 

Everest attributed sj^eoial virtue to this method of survey from the absence of 
any ground measurement, or use of the magnetic noodle, both sources of inaccuracy. 
Distances for the sides of tlie minor triangles wore deduced from the computed side 
between the two principal stations connected, and tlie problem of breaking out 
from a very long base to short-sided triangles was avoided for, provided we know 
the ratio these lines bear to one another, and also the angles at which each successive 
two meet, we may determine the absolute value of each line, and also the angles 
at the opening and closing stations. 

I have been particular...in dwelling upon these (^i)orationM,..as constituting hiome of the 
most beautiful topographical work which has over been performed. To me they are ]>e(*uliarlv 
gratifying. ... for they seem to hoIvo the question...as to the l)eat method for carrying on 
topographical anrvey.s, ... from which inatrumontal errors...are altogether eliminateil. 

Dispensing with chain measurements eliminates...half...the labour, and gi\'o.s the operator so 
much more time...to the observation and careful registering of his angles. ... Rivers, streams, 
roads, and other toatures—...at the points where they cross the sides of the minor triangkw- - 
all laid down with accurac,v...q!iito .sufhident for the purposes of tho Atlas—indee<l the wliole 
matter collected...is sufficient to render a map on the scale of 4 miles to an inch deriselv filled®. 

During the next season also, whilst Everest was making astronomical observa¬ 
tions at Kalianpur, he sent out similar detachments to collect topographical data. 

I detached Captain R. Short rede... to commence,., a minor series along the rays Kalianpur to 

Kamkhora, to ffiiaorasa. Miif'h ought to have been accomplished, ... Captain Sliortrede 

marie one of the most utter failures on record, ... and, although from the 17th December 
1840...until April fcdlnwing ho was exempted from all other duty, ... yet to this hour no report 
has ever been furnished, and the angle books, when examined in my computing office, exhibit 
such enormous errors as to render the materials collected utterly irreducible. 

A very different result attended the other o|jera.tinas...or a like nature (‘onducteil by tho 
northern party of the Great Arc. 

He commends Clarkson and James and specially mentions Radhanath 
Sickdhar’s rapid iiorambnlator traver.se of tho return march through Bharatpur; 

It will...show tho 7.oal with which ho tlisr-harged tho duty, ... as woll as tho rapidity with 
which the inotho.l admits, that althoiigli my camp procoedotl by the regular stages, and only 
haltwl two days at Alwar, and orio at Tijara, tho surveying party kept pace...throughout tho 

' Report 1842 ( 4f)-(> ). »Aiglo books, OBO (Jomp.. K. bS ( 18-20 ). Report 1842 ( 8.1, 87-95 ). 
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joumoy. Jtu-,lha.iiitli was uidod |,y fc|„, (,fcl,er ussisMiat-s Mossts Xic.lson A . 

KifMaii, mid Ha.mdial. d'ht) instruinont,.s at/ tiis diniuisai want m iiMt n i i t ' r ’ 

coquet,.on , .45 6 ], aad a 5-ia.h th..,.da.it,o l>y . Jb,’ p ^ - Z T " 

mlIcKi the liowiUor pattoni | i 14 j. }>n»F>«rfA , (.ho form 

t..J''*'’ ‘'^7^7"“'" ...Ht,a.«,o« la,-Ka. i. irroK.darit.v ia 

^ . ... ut tlioy are not, larger than perambulator moosuremonts are iiaiially liable to and 

we haA., the m«nH of eorrecting thorn, which in other auoh ,nea«urerne,rta are w^rntt i ’ 
ihongh laymg down the cour-se.K of rivers and .streams is not the express end o U.'.rc T 
Wey. ,vet...I have not iailed to avail .nyself of every occ/a,ion winch'ofTere to d , • ; s 
t.igo,.o.netrr.-ally or n.3ar their banks, who.,,by the existing direct,ons, whethe d r v d 
from former snrA-e.A s ..r resting o,r pure imagination, may be corrm,ted. ^ 

Ihus 7()ugh Kvemst was not ollicially cxpeete,! to till up his trian-rles will, 
topographiwtl survey ( 13-4 |, yet., when it could be done without d(»trit.umt to his 
main opeiations, he wa..s leitdy to divert a cert/iin amount of attention t,o oI.,jects 
of purely goographu.-al or topographiiail intere.st. H(‘ made no att,emi,l howi-vcr 
to turn hi.s chart into a geographical map as l.ambton luul for the .soutli i.eninstda 
1 11, 277 ; p . 17 J, nor did he venture on I,lie topograiihy of the mountain.s • 
rioHidas tfio pruu'.ipal sttition of Ikiuotc, whi< h IioIoiilts to thf/( i-i ' 

i„ u,„ ... 

havo in most ea«os liotm dot/ormmeti, v(.^t f havo t.hoiitrlit. ii. host t,, nhstniV, fn ^ 

“T..- 

. 1 than 1 could command. ... 1 have tlaaight it bc.st to in.sert the given ,,oints a,nd ln,\o 
the ornamental po.s.t.uns to be inserted by those wl.o are niore able to do justice t<; ;,he>n 

he map as such, ... cannot lay dann to be a lirst-rabe s|M«.-.imen of to|,ographv It tvas 
not constructejl with that v.ew...but when combine.! with the nmnorical vah os of he lat. uls 
longitud^ a.Kl distanc.*, [ lor-. ], ... it will ho fnlly eflleient as a guide to enahle tl e St’ 
grapher to incorporate it/S materials with the Atlunsi ( 292 , 30 s ]. ••• o> 


Tow Hits 

-p • *■'*“' " 7 '- suhstantial towi'is to carry the triangles ol’ the Great 

Ingonornetrical burvoy across the plains of Bengal had been foreseen l.v Bhmkw 
I to, ^b3 J, but the e.\pense lutd appeared to him prohibitive. The problem had 

pl.vin.s. and had to cross more than a. hundred miles where loltv tree's were tliiek 
and c ose [ m 203 -4 I- belief to a limite .1 extent was provided' by the .Se Hnt 

nLto Sidf°"f‘' “72 J, there stiU remained the 

north flank. Alter carefu reconnaissance by Hossenrode a number of towers were 
put up in rough fashion that would just serve the purpose 

-1.4?" Everest’s return towards the end of 1830 the Une had been brougJit to about 

S?w timers tTbe buflf r? 8 ^’ telegraph towers to be occupL and five 

new uwers to be built | 58 ]. His first conceni was to insist that the instrnmAnf 

* the platf<)rni on which the observer and his attendants 

worked. Olhver had already noticeil eorisiderable swaying on the tops of the 
telegraph towers and, after making a visit to tost this “with a very .sensible level’’ 
Bver^t had the upper ten feet or so reconstructed, so tliat the wekht of the 
theijdohte and its pillar was carried on beams specially let into the walls\ 82 1 
u- k V under .llossenrode’s supervision were only about~4() feet 

7 '' thought iTtJL to 

entrust their design and construction to professional builders. He^ was spociallv 
pleased wth the two 75 -foot towers built at the extremities of his ba.se- line on the 
^ackpore road by the Civil Architect, Mr. Parker [49 ], but the tower built at 
Topalnagar under Oaptem Boll, e.xocutive engineer*, collap.sod and Boll asked that 
the site should be shiftwl to better groiinil at Bbola. Everest tbougbt 

• Roport, 1842 ( 108 29, 23 : 1 , 2:H) ), nVm. Boll i it-.,, a..* v- . 

plan and section of tower A sito, MUro. 50 ( 1 ). .At., ^upt. rwi>. ('miack Is.’i.'); 


82 


PlUNCirAl. 'I’KlANOirLATION : i’RACTICAI. DETAILS 


tlm full of f u,.tui.i BolfH tower...to huvo <KU-..rr,Hl in |.ro<n8oly fhe mui.nor wlucl. Mr. I'arker 

opimul as likolv to l.uppon. vi/..uti Utsulluneot fo.,n<lut,io.i. ... As tho lives of my subonl.- 

natos. and i>erliuiis mv own, are liable to be the forfeit, I euri.rvstly hoiHj that the .u^adent 
...will l>e oonsidensl us a wurniun: sent by Provi.leiK-e, who in its mere.v bus not willed that we 
shall be hurried out of the world in the (lerfonnance of our duty. 

Mr. Pnrkor has bud imirh oxporitmco in building on iJio alluvial lands of Bongal, and... 
tfie foundution whieh was thought by him udetjuute at the...towers on the Barraekiiore road 
may be used us a standard for the new tower whieh Cuptuin Hell is about to eivet . 

ParktM’s two towers on the Barrackporo road are standing to this very day, 
but tho tower,s of ()lliver’.s series were found in ruins when the series was re-observed 
in 181)11 ; at some of the sites not even was a markstono found“. 

Bt'foni tlie actual construction oi the base-line towers at (.altuitta, Bverest gave 
his general views on tlie need foi' such towers on the (Ireat Arc and the subordinate 
meridional series. He pointed out that the towers whirl) Jesse Hamsden had 
devised for observations in England liarl Ixicn found nnsUvidy tliough only 40 foot 
hitrh He thourdit tliat in India tlu' masonry columns to <'arry tlie instrument 
would have to he a good deal higher, with a sr'paratr> scaflbld for the observer. 
“Towers of anv magnitude will only be rtapiired in the \allies ol tlw' (langes and 
doonb, and the alluvial lands of Bengal and Orissa.’"' 1 ij ]. . ., 

After his tlrst rapid reconnaissance along the line of the (treat Arc in 1833 

1 ly, 2v-l) ], he put forward definite proiio.sals ; 

' H will bi- nei'CssHi-v fur nw U> flioos.. |,h,» 8it,.«s uf thu t.owors. ulimit. wliich a yruai, iloul of 

circumHpu.a.iui, is ,.„ccs,surv bcausu t.hoy urc .•ostlv.1 Imp.- tm limit tlu- mimlior to 20 or 

25. of u lioiKht imt ex.-oo.iim; 40 loot [ 20 , 8,i |. I tbiuk t ho form which I mloi.t.-.l iri Culcuttu 
ill tho first' iust.niic(' is t lio host, ... with tho following imKlifu utions. 

Avorago hoiglil 4<» foot iustroad of 75 thit'kuo.ss ol' walls Hi hxd; insl.eati ol a at Mio haso- 
aroa at toj) foot stjuaro instoad ol 7 fhot s<|uar(‘.. D.o iiu reaso of an^a at tof) is that tlio 
largo thoodolito iiia> ho athinittMl. I shall try...to allow of its hoiiig raisotl lnsl.^(^ in which 
oa-so a siinplo windlass will siifhoo, hut if that oaunot oontrivod without weakoning tho 
building, it must l)o raistid (•utsitlo' l>v moans ul a jiortablo crano . 

Orders wore giveil to tlie executive engineers at Meerut and Delhi, and Kverest 
siiecified his requirements in No vein tier 1833. when starting out to select 

tho sites of the towors, and to dotoniiino tho sinallost Jieight whicii will answer ior each, llioir 
form is that of a tnau ated pyramid, with a square base ; tho side 12 feet at top. 

Tho upper floor is .so arranged tliat the largo theodolite shall ho supported on a round table 
42 inches in diameter, with four legs, 'this table is a. fixture, and its legs are rnorta'od into two 
beams w'hich rest, on tlioi walls of the t.ower and snp|K>rt tho torraco. 

Above these beams there is a jilatform witli a railing 3 feet high, and in the oeritre a circular 
iqiertuni 1 inch in diameter larger Ilian...the table. surface of the platform and tho 

table are of equal lieight, lad. the latter is isolated, so that, peojile may walk on the former 

without communicating any motion. H’he platform jirojects lx\yond llio walls of‘the tower 

and is ])rovided witli iron rings l>y whicli the ropes of the obwa'ving tent may be held. ... 

In the middle of tb<i base of the tower a large stone is sunk endwise, its whole length in 
the groiuul 5 feet in length, h inches scpiare at to|>, and 12 inches square at fiottorn are the 
best (limensions- Tliis the station | circle and dot then out ]. ... T'o bring the instru¬ 

ment truK above this, the table must he perforateii by a liole 6 inches in diaineter^t 
In some towers tlie instrument was isolated on '‘two large stone beams, on wdiicli 
rests a cylindrical well of masonry, surmounted with a circular slab of sand stone *. 

llegarding foundations, Everest pointed t>ut that 
tlie "J'elegraph fowers built in the flat alluvial lands of Ikaigal are in many instances 90 feet 
high, ... Inrilt upon gratings. H'he Ouchlierlony mominjent has a fouMdatioii...of 10 feet, 
built on piles of 24 feet, its height. exceiMls 120 feet. ... d’he two towers erecUxl by Mr. Parker 
...on tlie ikirrackpon' road...are eirich 75 feet, and tho foundation is only 12 feet in depth. 

The tow(M* erected by Paptaiu \V'. Bell...i>s also 75 feet, and has a (V)undation of only 12 feet, 
ddiere w^as a tow^er erectiBl by that ofT’icer nearly on the same si’te with a foundation of onlji 
8 feet, which when it had l>eeM raisi«l to the height of 70 fei^t tumbled down, but it was tho 


'DDn 200 (It.Hd), 2-2-:i2. ^ 159 (19103), 1-6-08; (JTS trig. 79 M. MiPa. 205 

( 201 91 ), 12-10- 31, para 48. 280 ( Oh-O ). 15-9-33. VDDa. 287 ( 231 ), 27-11-33 ; skotchefl, 

(j/7\S. 1 1, pis. 1,2. « a7\S. If ( 44 ) & Meridwiinl Arc ( xxii iv ). 
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opinion ot tlio Hfchitert. tlint. t.lio full nrosn from tlio nonliuont inaiiiior in wliicli tli(> masonry 
}iad hw!i j)ut togoMior f 8i 2 p. 

Ho wantod til© towor fit Sfiini built 50 foot high on fxii oxisting nioiind ; 

iSaini had Ihmmi oormolidatod into a mound for a [>orio(i running far back in the ages of fa}>ie 
ddio nat-ivo taln...i« tiiaf it was t)io gateway of a cit\ ...arid that tlie god Buldoo in his angor 
fvvn Ins ploughsliaro tlirough i(, and ovortnrned it. It apinmnnl i.o nu^ wlien T dug out the 
tronchoH for raising t}u> nnist and scatfolding tliat the material w as a stiff clay , witli olci brick- 
bats, remnants of earthen |>()ts, etc., firmly embedded in it, and,..! should have pronounced 
the mound of 8aini to...nHjujre liardly an>- foundations at all. 

I he mound was ipiwanls of' 50 feet ai>ove the surrounding j>iain, and tlu^ executave oilicer 
at first proposed a foundation of 51 feet in depth. 1 suggesteij 7 feefi as the utmost, andithe 
Kxeciitixe Officer at last consenti^d to ri‘.lu<>e the di^pth to 20 foot, still oxeoeding 1>\ 8 feet 
the foundation given by Mr. Parker to (‘ach of tlie towers on the IkuTackpore road...when' we 
had the rotten alhivial soil of Bengal to eonteu<I u’itir. 

pie cranes jmt in hy t he engiiua.Ts wi‘re abandoned, and tiie theodolite liauled 
uf) by portable ones (Minstnicited b\^ Mohsin Husain [ 125 ]. 

I’he balance cranes having luum mado fixtures, ... vvJien }.laced in either (d’ the conaa's of 
the south face cast a shadow o\or M.o ladiotrojKvs, and when occupying j)ositions in tla‘ 
corners of fJa* uoi-tli. face, inlc'rcepi, as often as n(»t. the rays from some one or othei* of the 
stations to ho <ah.ser\ed. ... I vvas...re({tMaMl to...making 2 cranes, one for tlie sole purjiose of 
extracting tlio.se ])nt up. ... preferring...1 ^ cany inv cranes witli me. ... In fact, a massive 
post of dry sal timber fixod info masonry and standing directly in th(‘ way is a more 
foi'inidahlc ol)stac|<‘ tlian a forest, of tri'es-f 

Tlie towers w'oro not all ol ©(pial workinauship ; 

Tilt, t.nvor .li' .Voli wiii.’li uuk (•mi.<f.iiicl.<..l li> ,.,t.he E.\<Mmtivo OHicoi- oi tlK, Agr.i DiviHion. 
sT.iia(ls..,|)rn-oimn(.Ml, iiiiKtngsi, nlJ. li. is imli-o.l u jM.rfei l m.xU.I of ,s\iimiotr\ and cioganoc 
Tlio masonry so l.oaut.irolly |.<pinmd. t.lio (iwos and angl(^.s ol tlio |>yrainid so sharply dclinoatod! 
'Hu' woodwork all .so dosoly (ll.Uid wit.lioiu. a ohink or <-ro\ iro of any kind; ... ovory Ibatiiro 
marks t/lio nnwtor liund. uiid...h(' lias lop. th<' walls qiiito iin|ilruKlcrod, so that any diifoct.s which 
di<l exist would h(> immediately manifest, 

i wish I <*oul(l speak in like favorvihle ti'rms of tlie towors c(aistructe<I by tla^ Executive 
Officer at Dellii. ... Tlie tiivvers t.»f Oholri and Bostan arts fi-om the base to tlie summit , con- 
striudoil of sueli inadhesive materials that. they...must soon fall entirely to ruin. 

Keeping...the instrunieiit...isolated w ith rosjiect to the observer's stage .seems to have been 
entirely lost sight of. ... 'fljo parapet wall...literally fell to powder by the action of the wdiid ; 
a brick had lieen tlirnst in lavre and tliere as if hy aeeident. ... I never saw or imagined build¬ 
ings so fatal to the f»rotensi<)us of the architect who constructed them. Tiiey wenmuim- 
menced, 1 heliove, hy (Viptain l.)e Bud6 ( tii, 48 / J. for tho.se wlii<*h are rotten from the 
foundation...that gontleniari is, 1 jiresinne, alone to blame*. 

Everest had fourteen towers on the Creat Arc—two 4 U-feet, one (K) feet, and the 
rest 50-feet high, of wliicii tliirteeu are .still in good condition in 1954. 1’he average 
cost came to Its. 2,138 [ 15 |. Besides those, there was tlie ob 8 erva.tor.y at Kaliana 
14 feet high, and “three renovateil ruins, viz., Bulandslieher mosque, Aring castle! 
and Pir Glgh dnrgah at Delhi . In 1865 three new tower stations were added to 
convert this northern section into a series of double triangles [41 11.5 : pi. 5 ]. 

After Completing obsoi'vation.s Everesl obtained jiermission to hand over the 
towers to the civil authorities for safe custody ( 86 ] ; 

The plan...proposed is hm>qnoHt the Magistrate or (;olloc(.or...t(> ii.cur such oxpoiwo as ho rnav 

judge ntH‘e.s«arv, ... tu be pnid by mo on liig demand and recovered in mv (‘ontingerit account 
IhiH seems...the most economical bei^auso gentlemen on the spot can surely fix a more equitable 

rate opire than 1 can. In fae1....the Collei tor and Magi-strato of Buland8hohor...has hired a 

chokidar at each of the towers of Bostan, Karol, at the rate of 2 Rs. a month. . If I am to 
him people, 1 certainly (cannot promise to do it under 4 Rs. a month each, and one such person 
Will be necessary for eaiih tower^\ * 

Everest’s towers were imposing structures | 15 ]. and the cit il ollioer.s were 
lully impressed with the importance of thek responsibility. After receiving cliarge 
of the Chandaos tower the (Villector of Aligarh reixirted t hat he had directetl 


' DDu. 281) ( r,8-«2 ). 28 .V 34. = DDii. 28« ( I8I-6 ). 16 2-3.". • ..ars 23 

•Report 183(5 { 25 » ). M)l)n. 28(5 ( 25iM5e ). 30 45 36. 


*0011.346 ( 6 S ). 5 I 456. 
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the jxilice i>f Kli^T-Cliundous t(i sl.ation two liurkuiuiiiuzos at the towor, and ( askod any 

obioetion oxiKta to ),dv 6 mlioittaiico to natives of rospeotability wdio expressed a curiosity to 
see it. ... The keeping it in proper repair rests...with tiie Kxocutive Kngineer of tlie Division'. 

The slirveyor.s who re-observed !it some r>f Miese toweits in LSfifi reported (.hat 
the masonry...WHS as good, or better, than wiicn it was built, but most of the timber was 
eaten away or destroyed, d’liose towers...wore built up pucka, very strong an<l massive, and 
generally in throe stories, and have...lasted uncommonly well. It is Init natural that all un¬ 
protected timber should have rotted away. ... The whole of the old wooden platform at the 
top...were generally found to have been almost entirely destroyed by weather and insects. 

The roof, ... consisting of a lime flooring placed on small raft(a'e supported by two massix o 
Btoiw beams ou which the pillar for the in.stniment ro.sts, appeared to ho in good order®. 

Evert'.d had at, fir.st iiitotidod tliat similar towers shoiiid !)e provided for the 
.subordinate meridional sen<-s. 'I'beir gree.t ex|>ens»y bowevt'r, led to rei^nn.sidtuM- 
tion, and it was fmnd tlia,t by sliorti'ning tlm sides ol'tbe triangles aero.ss tlte plains 
tuit only was it possible to work \\ith very miieli lower and clieaper strnetni’e.s, 
but the surveyors had imicli loss liilbenlty in clearing their rays | b. 7(> |. On the 
(treat .\ri'. writi's Oeneral Walker, 

it W!i,s partly witli the object of (aaistructing his chain of triangles with as few hides as po.ssihle 
that Colonel Cverost had sncli lofty towers Imilt. 'I’he sides of some of his triangles on the 
plains of the Doab were as much as :!2 miles in lengt.h. But the olisorvaliou on these long 
sides wore taken vvil.h extreme dilficuh.^- ; the signals wore only visible when eon.siderahly 
elevated by refraction, and tlic rays of liglu...invariably grazed the surface of the gi-.mnd, 
and were iialile to be greatly di.sl.orted. 'I’he obseinatiou.s were far from satisfactory; the 
dela-y wai-s enormous, and the anxiety lieaTtbroa.king j !■ 

i’lie (.rue course was...a. dimiinia.tion of size. ... The disadvantage of a.ii increase of number 
would he more than coiinterlialancod hy the siijierior accuracy...aTid the rapidity with vvliicli 
the o[ieratiotis would he performed. ... In all siibsetjuent triangulations over the jilains the 
a,vera,ge length of side lias IrMien restrii'ted to aliout I I miles. 'riiis...w’as attended witli a 
corn;',spouding reduction in tlie height of the stations and a simiilincntion of their structure. 

At. first tlie primitive form of a tower of lou.se stones or ea,rtliw()rl< or nuid, with a cent.ral 

markstone. was re\erted to in....some instances.In others, masonry columns were orect.eil 

for the theodolite...and the oli.servntory plat.form was .supported on a portal.ile scaffoldmg... 
can'iod about, from station to station ( (>5 -6 ]. ... The towers liail no central pillar isolated from 
tlio 7 )latform...and the cohunas, thougli Isolated, ... were exjiosed to tlie full force oI' the 
winds, aitd were liable tri (■(itisiderahle tremor during gusty weather. ... Neither of t.ho two 
forms was ontiroly satisfaivt-ory. 

f:voTUtaally...a form f>f tower was adopted having a, central masonry pillar surroimded hy 
a solirl platform. The pillar was \isually about 6 feet square at l)a,s(\ a.nd was contracted 
as it rose, to witliin (> feet of its full lioight, when it was made cii'cular with diameter of 
to 4 foot. ... 'fhe platform -usnally constructed of earth*work—was made to almt against the 
lower and scjuare portion of the |)illar, but was i.solatod from the upper (hrcnlar jiortiori. ... 

These stations wore coiistructt«i at a tenth part of the cost of...towers on the (Ireat Arc, 
and with vastly greater facility. ... Skilled labour l>eiag no longer necessary tliere was no 
furtfher iietxl to invoke the aasistaiice ol the...Public Works, and the structures were... 
erne ted by artificers... from the nearest villages, ... Cranes... for lioisting the theodolites to tlio 
.summits of tlie towers...ha\ c been di,spensod with, and flights of stops have boon constriu^b^d''^. 

Hasfv cnnstriKdAon ksl !<► inlerior woi’kniaiiship atid often to adual eoIla,])se. 
Armstrong IoiiikI two o.t his ImNers very much out ol tho ])orpeii(licidar, and 
at this station m a most dangerous condition, its iricdination is about 1 foot to tlie east ; its 
basidment cracked in several filacos, and curved in all manner of shapes, and the body... 
exhibits several cliinks. 

1^0 avoid delay lie lioisted fvis theodolite to the top, and risked th(^ vvdiole tower 
eorning down in a gale of wind. To mark the exact point of observ ation Ije got tlie 
Kxeentivo hkigineer to (roiistrmd ' i small pillars at right angles at a distance of 
about I Of) yards, ’^4() tliat the point (>f iiiterseetiiin of the cross lines shorild mark 
the point of observation^ 

' Ul>H. .'n.") (70), 21 3 ai>. ‘a/7\s7 U* fxjrl, ISO.j G { \s\v )y II ( 44 e ); Kve^rt st 

had (Bt(4i towiMN oniMitcil n> tfuMHiTiOia dnuariiir Scric.*^ ; OTS, VH ( .\iij \iv ) ; DDn. .'ISO (Sad), 

1>IV ;4Ml). 
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lioitny, on tho Aiuiia. sorios, wiis oiio of tho first to uiako <io witii (‘liodjior material ■ 

I liM.ve...l>r(>uglit. f)lil mild torts into use b\’ re|.uiririK and raising on., of tlu.ir towers, and’ 
...I liavo lieiglitonod a tower about IS foot. ... I...raise towers ..t irn.d to tlie lieiglit of as iwt, 
and ol to foot dianiotor at. top, ... a(. an oximmwo of within 2| Rs. per foot of height ( Gy. 8.4 ). 

II plac.d imdor tho...lCxe( utive Ollieors, an oeeasional rupee or two for re-plastering alter 
tlie rams wonl.l sufliee to preserve them for an.\- number of years, of whieli the mimer.ais mud 
forts in this eoirntry, and I,he kuteha walls of the native hut.s, afford am|.le evidence ; or. after 
the observations are c.aniilote.l, the tower can be |.nllod down, and a simple platforin of 2 or 
3 feet in lieight, .snrnxainted by a jiile, l<.f|, to mark the stal.ion'. 

^riio highest of lletiny's towers cost less tlian Rs. 10(1, and he reduced the average 
c.)s(, of clearing tlie lines between tliem to the same figure, including eonijicnsation. 

I In. cost of a luasonry towmr high enough to dispense with clearing would ha’vi; 
cost over Rs. 2,000. He gives a note on innd construction* : 

I he mud ha’ts in India...prove the tenacity of mud when properly worked. ... .\o ex- 
perieia ed person e.aild he found. ... and...much had at first to bo left to'i.ho discretiiai of tho 
kalashio superintending. ... until occasional faihire.s pointed out the necessary precautions. 

The mud ought to be prepared at least one da> before it is required..'.by mixing water 
with t.he most tenacious earth at liand. and working the mixture well with the feel.. .. Tli,, 
building is carried on in...hori/,ontal la>erH. ea,cb IS inches high, as it is requi.site that one 
layer be well dried belbre another is su|Mwadded, ... In...eacli layer the outer edge is first 
raisixl with a laeialth of IJ or 2 feet, ami after a lapse of 21 hours the interior is filled up. 

It. generally requires 5 days to dry each layer. ... and iluring the 2nd and .‘Ird day of that 
pei'iod. the mitside, originall\- built rugged, i.s while yet moLst heat with wooden mallets into 
the re.|iiired shape. I intended the platforms (o have a. slope inwanls of I'.Sth the height, 
buttire mosMy one in or six. ... 

T\h) aseont- is usually...by lUHans of ti of vviMi...a ouo-f’ool, mvid and S inch rise, 

.. a breadtib of 5 or 0 tind .sidas .slopinL-: to tibo ^rround likif unto the platform. Thii 

is [ilastarod o\or with a mixture of .siimo from tho Ixvl of jliools. (*o\t dunjL% and, wfion 
proonrable, tho (‘oarso busks of grain. 

A markstono is insortod within i bi^ (•oiitro...on a lovol witli i lio baso of tho platform, and 
4 mtirks are laid ojf outsido and on o| )poKito radii of two linos passing tbrouKli tho contro mark. 

Ik^foro tlH? (^jminonoornont of tlio Itist. rains I lia<l tho j^iatforms oovi'irod t.ivor with a slijLrht 
tJiatcliin^r, and nono of tfiom suirorod in tho loast. ... 7'ho groatost lio.i^hit....I ba\o attom|>tod 
is 24 foot, but, with toruwions (^arth and a jljo.kI bnildor, I could without h(\sitation vonlairo on 

toot. 41)0 Jovol of tho instrnmont was in no mannor affoctod b> t he movomonts of' t ho 

obisorvor or Iiis attondaiUi in tho olisorvatory tont'k 

Waugh describe a form of lower which he huilt for a.hoiit lls. IGd, 
ol nnburnod bricks, witli tho ox(‘option of tho central (R>ro...whicli is of masonry, isolat/od from 
tho oxtenial portion of tho tower. ... rho |)latform at the summit is from I6 to IS foot in dia* 
rnotar, and tho (limensions at tlio ba-so are iuoroiiHod in proportion to the height. 

I^he ascent is accomplishtwl by a oiroular lliglit of stops —4 foot broad, each ntep liaving a 
tread of 8 inclies to a rise of G .,.})uilt at tho .same time with tho tower, and ftonnoctiocl 
therewith, tho bri(!ks breaking hoiul fairly, otiiorwiso tho stairoaso will bo liable to separate. 

It should be also <!onst-ructod witli the .saino batk^r externally as tho tower itself^. 

The height...may be dfwJuced from the curvattire of tho earth, ... reducod by the altitiide, 
if any, of the genera) lovol, and incrt^jisod l»y tho lioight of any intermodiat-o ohstados. ... The 
line of vision should jXiss about 5 or h foot above tho ground in tho (*ont‘n:> ( *f tiio ray. 

'The de[)th of foundation is...conuootod with tho height- of tho tower and tlie nature of tlio 
soil or subsoil. ... Where the site is not elevated...precautions should bo a/lopknl to prevent 
the lodgement of water near the foot of tho tower. In lands which, like tlie te>rai, an? subjoid. 
to inundation, ... it will bo advisable to constnu^t the foundation and plinth of burnt bricks. 

In the event of wat^r insinuating itself l^tween the masonry yiillar and the Tiiud tower, 
the latter wouM inevitably burst and Income s|HMKlily ruined. To f^reveiit such a result, it 
is usual to cover the whole t;erre.ploin...with t<?rrace plaister. 'I4iis...ha8 bmn found not to 
disturb the requisite...isolation^. 

Shortredo Wiis much e.xoroiHod m to whether to liase his towers huilt hv tlie 
Public Works Department or by his own men ; 

* l)l)ii. 322 ( 2()e I ), I 11 .k>. * Similiir to the affohr. of Mcditcrnnican couiUric.s, !)|)ji. 3S2 

( 159 -62 ), 13 11 36. in a later pattern a ramp took the plaee of the steps; DDn. 499 ( IGs-TO ) 29 K 411 " 

* DI)n. 435 ( 169 73 ), 1843. ' ^ ' 
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Jftlici towors urn tr. bo built, by tbo Exooutivo EiiKiueor, I Hball bo ilepoiuieut, on...a depart- 
mont already fully emi)lovod on other worics ; and boforo I .■an nndortako to build thorn myself 
I shall require some letter seourity.. .that I .shall really recover by contingent, bills on honotir 
the sums 1 nia>- have occasion...to spend, without incurring thf< risk of boa\y pecuniary lossL 
For the next thirty years the coustnictiwi of towers remained an esitential 
feature of the ofMtrations of tite sur\ ey. 


Si’ATlOS .Marks .\NI) l:’bATF()R.MS 

'I'he normal methoti of uttirking it station of the (Ireat 1 ’rigonometrical Survey 
wa.s by a circle and dot, cut for preference on solid rt>ck or on a .substantial stone 
buried" ujrright below the instrument. The mark.s were 

afterwards covori'ii oxer with cainm of stones, or piles of earth, whicb serxi'd the douhlo 
purpose of protecting thorn fnan in.jurx', aiul indicating where they were to he foun.l, 

.Suh.wquoatly the neeessity aro.se for raising stations...above...tho ground, and then a nmrk- 
stono wa.s inserted in the gnaind, a,nd ii platlorni huill. o\'er it to the lequirod height, when 
another mark-stone was inserted on the toi>. in the normal of the one below ( 31 ]. These 
structun^s were alwax'.s made ol .sudi ma.ts>rial.s a-s werix available on the sjiol., sometimes ol... 
stone, sometime.s of <tr\' earth, hut inori.i treijuently ol mud f (>q, 83 |. 

At the...stations of the two northern sections of (.he Great .Arc...central masonry pillars wore 
erected for tiu' instruments, ... isttlaleil hsuu tia* surrounding platform [ ]. ... ( lor ) in¬ 

creasing the durability of the station and facilitating its siihso(.|ueiit identification, ... a masonry 
pillar was construct.ed over the markex'en when rock was found v/i fittUf and a mails...eiigiaved 
on it. ... On the upfier siirfuee...a .stone was inserted with a .second mark, ... and whenever 
liillars of a considerahle height were built., iiil.eriiiediHte markstonos were..■inserted''*. 

It wa.s of course o.s,sentjal that these marks should remain undisturbed until 
tli6 conclusion ol operations, in order that the observer s instrument, a-s well as tho 
heliotrope, lamp, or other signal, might he accurately (tenterod over the same point. 
Deliberate interference was, however, fretpient, and most difficult to guartl againBt. 
In some parts writes. Everest, tiutsc platforms are regarded with 

idolatrous x'ciicration, and (.hero arc some ainougsf. the villagers who, I am told, inako money 
by pointing out the centre uikI circle, ... and doscanting on its holiness and murvollou.s jsjwors. 

In otlier parts of the eountrx t he most pre]wstorous stories are jiropagated regarding the 
incantations and ccriaiionies gone through in ui'liieving tliis magic murk and laying it in the 
platform, sueli as tliut .\ ouug pagan ehildteii -ohtuined by stealth il jio.ssible, or...b\' purchase 
...are olforoti up as sacrifice and tiuit their skulls Ixiar testimony to the fiud.. ... 

My liarmle.sH iilutforms and their central stones are looked on as tiie cause cif every ill wliich 
aflicts the country arul, in the case of scarcity, the rulers, taking advantage of this, ... proceed 
...not only to jiull the pile f.o jiieces, but in .some cases to erase altogether the lower centre 
concealed imdemoath it. ... which...cannot lie effected witliout the repeated blows of a sledge 
hammer f m, 315 ; iv. t 6 i, ^06 p. 

From one station Kenny reports * that some person had Iteon at the trouble of 
digging out the mark, ... not for its use, but...from motives of superstition or 
mischief, as it was lying by the side of the pit from whence extracted”^. 

This was a trouble which cropped up Iretjueutly in all parts ol India, and may 
be partly attributed to a superstitious respect for the lonely solitudes of mountain 
tops and resentment at the iastrusion of strangers. The disgust felt by Everest and 
other surveyors at the wanton damage to their work, and the fettling of frustration 
at the loss of hard-won results can be well understood. It was repeatedly pointed out 
to local officials that the presorvatiotJ of the stotion marks was essential for future 
surveys, hu', writes Plverest, “ the stations...are of no earthly use...if they are 
eliminated before they have bectn applied to topograplucal purposes. It is as if 
they had never been. ' They return to the notliing that they were”®. 

It was not until 1869 that a regular system was introduced of entrusting all 
station marks of the Great Trigonometrical Survey to the charge of district officials, 
and calling on them for annual inspection and report [ 83 -4 I. 
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1 hough tho familiar work-aday signals such as stcmc cairns, woodcii poles, 
bundles of brushwood, and cJotli flags, were still used on reconnaissance, and for 
approximate or minor triangles, Everest insisted tliat observations for ])rincipal 
triangles should bo made to luminous signals, by day to heliotropes, by night to blue 
lights or vase lamps f iii, 246 -8 |, or to the more elaborate Argand or rcn erberatory 
lamps. One of his first criticisms on Shortrede^s work in the Deccan was the 
slovenly nature of his signals which were 

generally from 10 to 20 feet in length from whieh the braneheK haO . rhey 

wore sot up exactly over the station mark and supp()rte(l by large stones })iled ronn<l their 
base. On the obKorver arriving at the station the [>ole was remov(id, and ereet(Ml agiiin on his 
departure. But a perfeetly straight tree was not always procurable..,and rhe poles...were liablf) 
to be broken or canted to one sitie l)y the wiiaP. 

Blue lights showed brilliant light to a great distance, but, writes Everest, were 
objfK^tionable in many respects [ 20, 77 |. They cannot he empk^yod excepting in calm weather, 
and the com]>osition is so inllarnmable as often (.f) he quite unmanageable. liiev' are liable to 
burst in burning, and tlie flak(\s of liquid fin' scattered on such ocf^asion.s endanger everv 
surrounding object. But besides this...t,here is a constant stream of horning lava falling fn.m 
them, and a dense smoky gas emitted, highly in joriou.s to all metiillic sul^stances-. 

They w^ere sometimes mtuie up by the (bmmiswiriat, though Everest fouml that 
a consignment from the arsenal at Agra were but “poor rifis’' ; it was far better to 
get the ingredients himself, and make them up in his own camp [in, 247 8 f. 

Programmes carefully worked out betw^een the observer and his blue light 
signallers often went wrong, as Everest, repeatedly found on his strenuous opera¬ 
tions across the doah [ ill, jqq ; iv, 29 -35 J. He wTites to Kadhanatli 8ickdhar ; 

Be prepared to horn 4 })lue lights tins evening. 4’ho sun .sets in this latitude at 5 Iiours 
20 minutes, and you will hum your first blue light at 8 o’clock, or 2 lours 40 mijuit,es after 
sunset. Your second blue liglit at S hnurs 20 mimitos, or hours after suuset. ... and vour 
fourth 20 minutes after your third 

Do not be flurried, but be (juit.e cool afid collected, and then 1 kjiow you will do right. 

P.S. If the day ha|»pens to be dusty, and the evening cloudy, do not l>urn tlie f>lue lights, 
blit defer it until you hear from me again, in whieh ease be sure to send me uoid. 

[ this did not W(.)rk | : 

I saw nothing of your f)|ue lighl.s this (w<>ning. ... i now s(mi( 1 with Pelagag('e four blue 
lights which he is to burn at int.iM’vals of 20 miiiutes commencing as soon a.s it gets dark. I 
loft 6 blue lights with you, aud ordered \-ou to burn 4, so that...> <>»» must have 2 remaining ; 
those 2 y^ai will give to Pelagagecy who is ordered to burn 6 in a IP. 
and to Olliver after one of his more diHappointing nights ; 

Yesterday evening was the most unfavourable wo liave had. ... Of course I saw nothing 
of your blue lights, and if you liad burned .50 in a bunch they would have been unablo to 
pierce through the dense fog which ohsiaired tho sun a full hour before s\inset. Mr. Rossenrode 
has also burned 4 blue lighfus at Saini, for which of course nobody was on the lookM)iit, for who 
could suppose that blue lights would lie burned in such a state of the atmosjihore ? 

1 do not know what orders Uy give. ... It is no trilling matter to sit for hours on this 
8(5affc)ldijig looking out, and when one's labour must be...thrown away it is a most, distressing 
task. It is easy enough for tho.se who burn, hut it is a very <lifTercut stur> for those who 
observe. The only remedy is to wait for further orders"’. 

He had brought out a 8tnall supply of heliotropes in 183(», but not nearly enough. 
Surveyors were sometimes delayed several weeks at the beginning of a field season 
making up their ow'ii heliotropes from bits of mirror collected from bazaar or 
city f ^>9. 74 ]• Others were more skilfully constructed by the Mathematical Instru¬ 
ment Maker at Calcutta. Time had to be spent in training khalasis in their skilled 
handling, to direct and hold the sun’s reflection on to a distant station. 

To an appeal for heliotro|)es for w^ork on a minor series, Everest replies; 

I liave orderetl 6...to bo rruide by tho Mathl. Instrument Maker for tho Hoo<l)ian Serios. 
It is a mistake to suppose that I am not fully alive to the advantages of tho heliotroijo in all 
principal triangles. My reasons for not .sending any on the Moodlian series wore that I had 
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not more tlian siitVicieiit f<*r the Great Arc. In minor triangles the sides of which are leas than 
10 miles 1 have nev er found them of use. 

The heliotrope is not without its objections; it calls for great jjatieneo and care. ... It 
requires the direction of the ray to >>e well known, which is the very purpose of any minor series, 
and the intervt^ntion of cloudy weather -however clear the atmosphere may be thoroughly 
counteracts its effects. 

It will be quite iiiipos.sible U) supply lieliotro|)eB in sufficient nuiuber for the rays of ail 
secondarv as well as principal triangles.I have sometimes found myself without a helio¬ 

trope to spare. In that (^ase the simple expedient of cutting a hole in the silvering at the back 
of a looking-glass has su])plied me with a spare heliotropeb 

Jacob reiK^rts that some of the heliotropes on the Bombay triaugulation were 
made hv Mr. liarrow ..of a plane circular mirror of 8 inclies diameter, in bronze frame, 
mounWl on a triljracli with foot screws and, having rack-work motions in altitude and 
azimuth. Otie^rs were nanle u{) at Poona and, though rudely constructed in wood, and 
requiring to ))e set l>y liaial. were >'et found to answer remarkably w^ell They were directed, 
sometimes b\ a plain ring witli cro.ss wires set on the top of a staff, but more usually by a 
large triauLCilai sight-vane witli holes corresfionding to different distaiu es This being painted 
in black might...he .sometimes ob.served a.s an opaque signal at...less than 3h niiles^ [ 89 J. 

Heliotrope.s vsere by no means child’s-play te manage, and Everest writes to 
Keelan, near Dellii, Mbth January 1834 ; 

I can see vour }ieliotro{>e well enough vvhon you choo.se to turn it this way. Tiie fault is 
not in the ground hut in your negligenciv It was well managed from sunri.se till 10 , ... just to 
shew what you could do if you liked. Tlien y<ni took it down for more than an hour, and then 
turned it to irjf‘ again just for about :> minutes at a time, as if you were trv ing how^ much you 
could annoy me. I do net know what y<»u mean hy all this folly, but I must stay here until I 
get the angle- witli it, and yo\i will have to stav' where you are. W'hat *>l:)ject do you propose 
to yourself by i)]ayi!ig tliese silly puerile trick.s? Keep the heliotrope turned this way; you 
have lost me a ilay alreadv , and I liave no time t<» spare^. 

The heliotroi»^' invented h\' Gauss in 1820, and at a meeting of the 

Astronomical Society in London in March 1822 a letter was read 

from Al. (hiiiss rcs|)cc ting a very simple contrivance for a signal in geodotical optu'atioiis, 
whicli ma> be .‘it'cn at an immense distance. This contrivan(*c is nothing more than the 
common rcMectiug .speculum a .sextaru., being about 2 inches long and IJ broad, and 
mounted in siK-h a manm*!-that it may alwav s reUect tlic solar rays to i he given distant point, 
notwithstanding rlie m<*tmn of tlie .sun. 

T}>c hLstrument ...he calls a hdiotrojH , and the rellected light was m - |)ow’erful that at 10 
miles distant it was too bright for the telesc(.»})e of the theodolite, an<l it was requisite to cover 
part of tlie mirn)?'. At 25 miles...the light appeared like a beautiful star, even wlien one of the 
stations was envelofied m fog and rain ; and at 00 miles...it was still .siiffiidently powerful. 

Everei5t had also brought out a numljer of si)ecially designed Argand, or rever¬ 
beratory, larap.^. which he found most sncce.ssful after a few modifications, and also 
some Drummond lights'’ which “were not brought into the field because...they are 
very curabersora<’, co.stly, and difficult to manage 

The rev«»rl>eratory lamps were made up to Everest’s order by Simms, and com¬ 
prised an Argand burner with glass chimney, fed from a reservoir of oil, and placed 
in the focus of a pfirabolic- reflector. The.se wore most efficient, except in 
an atmos|)hcrc .-surcharged wdth smoko and mist. ... 1 found thoir disc an excellent object for 
intcrseeti(»n in‘'lie iiistaneo at 4U miles distant in an atmosphere not peculiarly limpid. ... 

At first...they would rctt endure any agitation of the air. ... If Argand’e burner be 
placed beru'atli a punka...the ilame flares against tlie glass cliimney and is speedily extinguished, 
while if it be c( »vcred at toj> and bottom so as to exclude the external air the liglit expires 
from exhau-stion. ... I at last hit u|)on the expedient of enclosing the whole lamp in a wooden 
case with a tin ehuniiey...and a circular glass aperture fitted into a front door opening with 
hinges. ... This...has succeedod in a degree surpassing my exj^ec tat ions. ... 

Aftcfr 2^ months of...duskv weather...a violent storm set in from the east. ... The rain fell 
in torrents, and the gusts of wind were so violent that, but for ra>' being very certain of the 
strength of tl»e...observ ing tent, ... I should not have ventured to keep tl«e instriiment standing. 
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'riiis Ntorm hiHtod fchmo ontim dayH and nights and, l^lowing from tlio oast, tho diroct 

lf>r(;o of it was against t.fio two statioas of Dori and Pahora, both situatod on t}io westward. 
... Yet tliose lamps never waned for an in.stant, ... aral thoiig}i..ditd/le sljort of 27 iniJos, the 
light was as \'ivdd and stea-dy as 1 -hat of a star of the .‘Ird magnitudt>, ... 

I wa.s able to linislj all my observatirais to them in a few hours. The jioople at the other 
stations seem to have eoneluded that on so gusty a niglit tliere was but sinall ehanee that I 
should be ob.ser\ ing but, after loar*ning tlieii* mistake, thtnr lam[)s were seen fspially distinct, 
tiiougij the wind had in no wise abated, and tlu? rain and timnder liad rather inereaHod. 

These lamps were oxc^ellent in cieai* woatlier up to perliaps 60 miles, and were 
proof against liigli wind and storm, hut could itot penetrate a thick atmosphere. 
They were a vast improvement on tlio old vase lights ( nr, 247 ; iv, 87 ), in which 

a large earthen v'essel witli a eirenhir orifi(‘e cut in its side being inverted, formed a cover for a 

small earthen pan.I Ins |)an...was filled with oil and cedton seods wliicli wore kept ignited. 

fn the ease of an ordinary strong win <1 l)l«)wing into an open orifice of this sort the light was 
I)er])efnallV lial)le to be exting;uislKMl... tlie materials were not easily portal)le. . in some 
some parts ol thii eoimti’x- \’ases ol the form nMjihred were jiot to he olitairierl. 

In some parts...oil cannot l)o obtairanl, and must he carried, ... or...oil of Ijutter ( gljeo ) 
must he UHcrl. ... Wdieu it comes to...eeuveying about several mans of oiiy of which perliaps 
2 n or .Id seers ar(‘ to lie eonsinnod ineileetiially at eac'li ol G or more surrounding .stations, 
night alter night, ... tht> ex|)on.sc...i.s one* of si^riou.s <‘,onsideration [ 111 , 262 J. The eontingont 
expenees fo?' oil in the old vase liglits axeraged 180 rupees per niontli, besides thii carriage, 
(or wliieli 20 bullocks were sometimes furnished by the eommis.sariat. The average of two 
parlies is ii<»\v from 7 to 0 rupees j>er mouth for eaidi part\. 

The lirsl. cost of my lamps { Argand J...was ten pounds or guineas each ; oik* seer or 1 ^ stjors 
<»r oil is ample,..for a nighl’s expeialitiire, and lih.s, together with the cost of a few e,otton 
wicks and glass ehimnios, ...comprises tls'' whok^ eontingont e)X[)enee. ... I }ja\'’e...go(H| glass 
«*himnii*s blown at...a village in the Saharanpui* district at the rate ol“ If per rupee. It has 
reijuired 240 to noplace tltose hr(»ken b>’ two parties, ... a monthlx' cost nf less than G rujieo.s. 
... As to cotton wicks, f have not \et been ahk? to gel tliern fal>ricated in this eounlry, but 
t heir cost is (^xeiiedingly smalf'^. 

dlicrc u'crc still cliampioas of t-lie country lamp and, writers Ilcnny, 

owing to the dilliculty tlte khalasbies experienceil in trimming tlu^...reverberatory lam}i, and 
in using the no///.le .screw, 1 adopted t he ordinary native ehiragli a. cotton wick from 3/8 to 
Titich diameter in a saucer a 1 ni fouiul it answer very well, ...even at a distance of 11 miles. 
... Its light i.s beautifully clear atnl small. ... 

For azimuth my ehiragli was plat‘od...nearly <>n a level, and al)out 4 miles (H,stant. 1 then 
ereiTed a small pillar...on which a line wasS drawn in the direction of Umooah, and tlie wick 
was always {ilaeisl abova‘. th(> same part of the line, .so that even if the direction of the line w'ore 
not jierfect, no error could occur. Tlie ehiragli was protected from the wind b\ a reversed 
gurrah, witli a longitudinal opiinirig in front, IJ Lnehes wdde-f 

For reforring nmrk.s at short distance [ 90-1 ], Everest advised .Shortrede tliat lie 

always made my own lamps of tin with a small spherical relloetor. ... Tho reflector i.s very 
simple, ...a segment of a eonc*ave .spliere.. .placed behind tlie light so lhaii the middle of the 
flame shall about bisec't the radius of the s[>here. The rays tlieii issue parallel, or as nearl\ 
so as can be contrivixlh 

To adapt his iDrighku* lights for use as referring marks Everest devised a wooden 
sight-vanes, with graduated apertures that could he used either by day or night^. 

He insisted on the importance of centring all signals over their marks ; 

Every sub-asaistant whn may lie sent to a station to fix a sight-vane, heliotrope, or lamp, 
is required to send a eertifieato upon honour; ...‘I do hereby certify upon my honour that 
the .sight-vane at the station of B - was |>roperly adju.sted by myself over tlio centre by means 
of tho j)lumb-line, ... and kept in adjustment during the whole period of observations’®. 

As a standard signal, the lighting of a pair of bonfires by tlie ol>ser\^er indicated 
that no further signals were required [ 2g |. To ejisure that the two fires should 
not merge into a single blaze when seen from a great distance, it was a, standing 
rule to allow one yard between them for every mile of distance*. 
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To turn lioin the retinonients of geodesy to the niakoshiits of the humble topo- 
grapher, a useful signal foraten>mile ray was the branch of a tree wrapped with 
thick bundles of grass, and bearing on the top a large round earthen pot from the 
nearest \ illage, well daubed with whitewashb 


FfORTZONTAL ANGLES 

During his tw(.> years charge after Lambton s death, hverost liad ample oppoi - 
tunity to note the weak points of the gi'oat man's systems of observation, record¬ 
ing, and computation, and tlu>se of tl)e grand old tlHuxlolitc itself. Ho was tlierc- 
fore fiillvripetoal>sorball t lud was to be learnt during his visit totlu^ 1'rigoiiometri- 
cal Sur\'ey in Ireland- during his long sp<>ll of !ea.ve. 

Fiillv deUvrtnined that the work ho had tfie lionoin* of leading in India should bo 
every whit as worthy of eonHd<moo as any in t]nro])(', la* ga/ve tla* most detailed 
instnietions to his assistants, and would not admit tlu* smallest def)arture from 
them. He was dolei juined 

t(' improve the survey and fcolerat(> »iij inferioril-y in the oxettiitioii. ... 1.1 { had reesou 

to .suspect, any defect, iti the iiistriuneiit/, or jiuy instability in the pla({«»rm, or any want ot 
precision in. the signal oLserv'ed, or even it 1 iia\'e found...tlu> angle.s...pit\sc/nt.ei.l *in\* disetri'- 

pancios lor wliich I could not- account, I_reject th(' whole stU. Lodifw aiul re[)lac;e it l>v an 

entirelv new set of angle.-; taken under (•ircunistancos free from oLjection. I^uti to I'etain part 
of a set and reject others to pi(‘k and clioose—...is...ut terly proiiibitcd^ ( ifi, ^52 ]• 

Mr. Murfihy is, I know, a very good observer but he is t.oo much disposed t.o strike out 
systems for himself, and fancy th(*y are new, \\]um th(\^^ are in fV»ct hut- a lairfc of tlie mere 
exploded practice of (nirly times -H>xj:)l(.)ded })e(‘.aiis(^ it Ij-is 1 )»>cii found by exjx>rien<*i’ iuferi<u’ 
to that which has supf>Iarited it f 92 , 259 ]f 

Ho instrued/cd all ofticers on first .starting i)ut to at-quirc the habit of 
extreme care in taking observxations, and urideviating rogula.rit> in registering tfiein, .lud... 
omit no (’•pportuuity of scT*upu)onsly examining every individual obsorvation, taking t.lu* vneaTis 
of all the micrometer readings, ... and dedueing tvich angle. ... 'The sun never should rise and 
sot twic(* on an uiK^xaniined angle book. 

When am' .set- of observations is comput-ed, tlu' arithmetical inean...niust be taiven forth¬ 
with, and the probaliility of error computvMl. When the tho»o .sets of ob.sia’vations of any 
triangle are all coinpleted, the spherical excels .s}H>nld he computed, and tlie error partitioned 
agreealdy t(j the ))r<»hahilities. It is never pormittiKl ..to reject any ol)servation arbitrarily^ 
[ no ]. 'The o>)server should at the time of observing fully sat-i.sfy himself of the correctness 
of the intersection. If he cannot do that, he should not road oil the mi(*rom(^ters, but an 
<)bservation caice read off and recorded must not bo oxpmiged, and must be used, unless some 
very sufheient cause of error should afterwards appear®. 

To Western ho gave detailed instructions as to (diange of zero ; 

Fix the instrurnont so that zero shall be under inicronuiter A, and in tliat position observe 
each station in succes.sion, noting down the I'eadings of each microsc*o|>o. You will then turn 
the tolesco|>e over in altitude, and the horizontal circle lialf round in azimuth, and observe 
ea-cli point in succession again. Repeat tins operation, so tliat by liaviiig two rtxidings at each 
position of A ( \ iz.. e ’ Jind ISO' ), you ill see whether any obv'ioiis mislako has boon committed. 

Having tlius «.i)taine<l four .sets of oh:ser\'afcions for one posifion, bring 10" under mi( 5 ro- 
rnetfa' A, au<l you will get. 4 other.‘<, -ind .so on...up bo 50'^', whereby >011 will obviously bring 
every ten degrees succe.ssively under one or other of the microscopes. ... 

By this procass you will have six changes of zero, and 24 readings, which will 8 uhi( 5 e for tv 
<'ompiote sot of angles, and you ought rad- to be satisfied...with less than tluit number’. 

Oil lamps for reading; <». theodolite e.ould be a nuisance, and Waiigli complains 
that ’Hhe -smoke of the axis lam])s has been hmrid very trouble.some as it aswnds 
tlirough the meridional oftening, and passes in front of the object glass 

Referring lamfts, or marks, were nsed when sides of triangles were of considera- 
able lengtlL and wdion signals were seen with difficulty or for only a few minutes 
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at a time 1 87 J. 'rhe (■ornpletioti of the wlioh^ round inight tlion be sprefwl over 
several hours, and oven days or weeks. Wtien in (jk'^ar weatlier, or with shortfT 
sides, it was possible to disi)onse with a referring mark, it was the jienoral rule to 
treat the left-hand station a.s the zero'. 

Macdonald started to use niferrin/i: lamps be(!ans(! h(> <;oidd seldom see tite bine 
lights from more than one station ea<>ii night | (>2 |, and Everest warned him never to 

think of taking tfie l>lno liglit. observatiims witlioiit a rofVirritig latriji : but t lio L'roate il. can! is 
necessary, Ixwanso the distance of the referring l,nn|. being sina.ll. Mm* errors are very large... 
from any small doviation-. 


To continue the instructions given to Western ; 

W bon riot oetmjiiwl with prinoijial trianglos, ... obsorvo all sui fi oininonl- (loiats us oiTor 
thornaelvos. ... All buildings whi(;h (;an bo soon from (bo station should b(^ inr-orstudotl. ... Caro 
must bo takon to onqiiin? tho namos of tlioso plaoos, and in the anglo-bonk sliould bo inserted 
in I ersitm, and tho languagoof the eountrvif fiossiblo, all those names aooonhrig (d t he...r(K'(irds 
of tho Colleotor aiul ^Magistrate. ... 


On no aoc-ount...leave any angle <»f a prini‘i|>al triangle immeasured. 

Of tlio two angle-books whioh you take rrern my ... one will be ret.nrnod tn mo...for 

transmiKHion to tho India House, and tho other will remain with you imf il the survi^y is coni- 
pletod, when it will bo doposiUKl in the oomputing ollico of tho Croat Trig!. Survoy-f' 

Shortrecic was given strict orders about his angle-books ; 

1 send you two skoloton forms...to bo adopted iu all (rases witleait any deviation, ... Indent 
...foi\..tbo.so you ar(» likoly to want, lor I ha\o had many (^ipies struck off at tho lithographic 
Pros.s. ... If observations are wril.ton in pencil in \^Mir (fbs(M-vat()r> . tlavy must lie put into ink 
tho following day. ... 

in...making fair coim*; tli.! ruiigli draiigbt. and t h(!c,)|)y iniist. bn i;nni|)arf!d l>y l.wo jicrsmis, 
and thoir initiii.ls signed at tfie bottom of ouch page. All comimtations shonlii bo goiio over 
by two porsoii-s who do not eoinparo tlu! internKxIiiito .sU'ps iinlil tho wliole is eoinplotod 
One copy of tho rough .loeumonts must l»< sent to my olheo monthly if possiblf, ; tho othor 
will remain with your heiuli|uartors'b 

Tlio angl(i-b(X)k must on no a,c(rount- whatever be suffered to lall int«) arn^ars, or bo scrratchod 
or daubixl, or slovenly^ written, ... At tho coiKdusion of tho observations, and before (juitting 
tho station, ... a description of tlu? station...should lie rt^gistorod in tho angk^-book*^. 

Macdonald gave his assistaiits the strictest orders for office routine ; 

Of the two (air angle-books, one i.s to be (Considered tho original^ and tho other tlio duplhate. 
The original will iiin’or |:ki allowed to fall into arrears. To iirovont thi.s Lieut. Macdonald 
will before breakfast revise the rough (tojiy of the jinM-eding day\s work so tlial. by’ the time 
Mr. Scully (*oni0.s to ofliee it may be ready to f>o...copied into the fair No. 1 ( origitml ). 

As long i\fi tho extra sub-assistant n^maiiis with tho party, there will bo uo difliciulty in 
bringing up No. 2 also, but if it fall into arrears, it can be brought up in the raias, a.s it is merelv’ 
a copy which can be takon by any wriU^r, and afterwards carefully compared with No. 1. 

To bring uji tlie arrears of computation, Mr. James will exclusively direct iiis attention to 
taking <)ut the angle.s and cahadating the triangle.s and depressions. ... As soon as Mr. Scully 
luift eopiiHl the last day’’.s work, Lieut. Ma(*Donald will compare...the fair with the rougli, and 
immediat/oly follow Mr. James in revising his calculations 

N.B. Mr. Scully, after liaving copunl tho last day's work, will enter in jjeiic.il tho rneiin 
zeros of all principal angles in the colunm of remarks, that no zero may Ix^ missed. Lt. Mc.D. 
or Mr. J. will...ink in the (column and sign initials on the completion of eacli angle®. 

The Budhoii party spent the rains of 1833 at Saugor, and it was with some 
diffidence that Ahicdonald sent his computations and chart to Everest at Mussoorie. 
There were mistakes, but Everest was kind [ 62 ]. After pointing out that in the 
rains the papers ought to bo packed in a tin ca^e [ 111 , 445 ; iv, 195 ], he added ; 

I am too busy to examine the work thoroughly, but shall do so when I get a leisure moment. 
... It is liard to find fault where 1 am sure \’ou are doing your best, but you will improve in 
time upon your present work. The .system you dc^tail is excellent. Porsevem in it and orc' 
long you will attain all the accuracy de.sirahle. Continue this plan of extracting the common 
side, and putting them face to faao. Everybody is liable to do bad work, o.s|>eciallv m tho 
outset. I wish all my officers wore eipially fair^. 


o ^ 2-12-33. »DDii. 207 (101-13), 0-2-3i 

^ 11-11-31, ‘to Karora Beries; DDii. 431 ( 137-44 ), 2-8-41 

Budhon Series, 1838. » DDn. 374 (40-1 ), 12-10-33. ' ^ 
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Principal Triangulation : Practical Details 


Evorost was not content to take work on trust, but wanted regular reports on 
every detail ; Waugh had sent in observations for cizimuth without recording the 
readings of Ms level bubble, but writes Everest, 

when you depart from a pnuMAce to which you have previously adlKMod with punctuality 
and to our mutual satisfaction, you t^we me an explanation,..and assurance t.hat the data, 
though not transmitted, were nevertlieless duly recotvUvl in tlie iingle-books. ... 

It would have bf>eu mu(‘li more gratifying to me it...you would have informed me of the 
eonditiou in which you found t.lio ]>latforrns...--whether you referred to tlie lower station marlcs, 

and duly centered th(' upper station marks with r(\spe(^t to tliom.whether the instrumont... 

sto<Kl Upon an isolated |>illar—and...other partie,ulars. ... 

It is as neeossarv for my reputation as \ (air own t hat i should furnished with facts on 
which to rest...that conlidence. ... In fact, ... it is not only necessary tlia.t the work should bo 
executed and registered on the best possible style, but it is also essential that the Superinton- 
dent...should he convinced thereof by facts, and...explain to tlie satisfai tion of mankind in 
general the manner in which each...porti<in lias been conductodh 

Of all his assistants, it was in W’aiigh and Ronny that Everest placed the fullest 

conlidencie: . . r u 

Where these two othetu's have Ixhmi concerned, the registry ol fw ory item elucidatory of their 
ohsorvat.ions is so systematic, and so precisely according to rule, that it si^ans to me as 1 had 
myself been jiresent- to arrange tlioin. ... When tlunr materials reacVi my ollk^e they need no 
interpretation, but areas intelligible to my eoiupiiti^rs and sub-assistants as if they had written 
them with their owm hands [ 309 J. ... 

No jierson could have more entire re.asruj to lie satisfied witli his subordinates than 1 have, 
for the great and ruling object with one and all of thorn seems to be to study to conform to my 
system, comply wdth my wishes, and savr^ me t rouble^. 

The one officer who persistently failed to meet his wishes, and could never appre¬ 
ciate the insisumee on ruinute detail that Everest considered so importtiiit, was 
Shortrede who, though a. mathematician of tlie highest order, laid little faculty 
for applying his learning to the practical details of everyday work, and hatl no 
line sense lor tlu^ essentials oi* high precision. 

When submitting registers of his work before handing over to Jacjob, lie encloeed 
corrections to a chart previously submitted, and describiul an innovation he had 
introduced ink) his computations. “ I have got some \'ery Ix^antiful equations 
admitting of an easy applicationEverest was severe ; 

It is to be regrettofi that tliem Khould bo this m^cossity for revision, coiToctiou, un<] iusor- 
tion of ornita rolativo to docvuuouts whicli, when sciit^ to my olficc siguod by yourself, ouglil 
t,o bo ill a. lit state to bo coiisiflorod final. ... 

I am at all times liappy to rocoivo any suggi^stions, ... yot 1 cannot admit that any person, 
liowovor highly talented, is ]>riviloged to omploy formuhu^ in his computations without pre 
vioiisly obtaiuing my sauctioii. Thoro must bo but one uniform system ]>ervading all the opera 
tions. ... I^ho forrnulao wliiidi have for...>ears Ixmmi used in my computing otTico must Ika 
^ ulopted by twery momlxx* of the G.T. Survey under my orders, to the oxcliision of all others*. 

Jacob hastened to explain that Shortn^e had only made slight changes in a 
method adapted from ' a theorem furnished by yourself in the year 18:17”, but to 
prevent future misunderstandings, Everest sent out a circular calling for 
the strictest uniformity in all...operations, whether as regards observing, I’ogistering, or com¬ 
puting. ... Dntil m.>' con.sent is obtained, no innov^ation on prevailing methods can be permitted^. 

It is sad that the last official contacts between these two should have l)een on 
an unhappy note. Everest writes just a month before he left India for good, ack¬ 
nowledging ‘'a string of angles” which Shortiede had observed the previous season ; 

My letter of the 2nd August 1843gave cover to a form for your...guidance, which yon have 
not abided bv | or ]. ... I must...desire you will...make it your study to conform strictly to 
the usages of my oliice and the forms yon receive therefrom. ... The list...you have sent... 
neither gives individual observations, nor the number from which eacth resultant is drawn, 
both of which are riecess^iry to enable me to form an estimate of the character of the work. ... 

Non-conforrnity involves...the direct violation of a solemn pledge, made by yourself, ... 
on the faith of which alone...you ohtairieii re-admission into my department ( 359 ]«. 

U)i)u. 371 ( 187 9 ). ll-i>-38. ^DDn. 344 ( 18-20), 25-2-39. * Notes ou distribution of errors 

of triAneUw, quadrilaterals, and polygons. l>Dn. 324 (281-*l); 325 ( 19'230, 263-73 )ol 19-5-4(1. *l)l)n. 

324 ( 257 9 ), 22-5 40. ® DDn. 431 ( 137-44 ). 2-8-41. « l)l)n. 435 ( 113 -4 ), 13-11 43. 
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Full}^ realising the impossibility of ascertaining tlie true value of refraction, 
Everest endeavoured that “in taking vertical angles...reciprocal observations 
should as much as possible be made at the same hour and under the same state of 
the atmosphere”. He did not insist on observation at the hours of minimum 
refraction when—witli his long rays—signals were often below the line of sight. He 
tells Shortrede that before 1830 he had usually observed 

vertical angles...after having finished the horizontal observations. They have been observed at 
all hours of the day, generally, however, in the morning. ... I have not been able to infer that 
the elevations and depressions of distant stations were affected m any certain way by the 
change of temperature at different hours. This may in part be owing to the vertical circle 
of my theodolite being only 9 indies in diameter, and reading by two verniers to 10"^. ... 

I have made observations from several stations purposely to discover whether any, or what, 
change was produced in the refraction by changes of temperature at different hours of the 
day, but hitherto they have guided mo to no certain conclusions. 

I have from every station observed the elevation or {.lef>ression of every other station in 
sight. My observations may therefore bo said to bo reciprocal^ but having no one to observe 
from tiiese other statioim, my observations are not simultaneous^. 

Failing a second observation party, he instructed Western that vortical angles 

ought, rightly speaking, to bo taken at one an<l tlie same instant, but as that cannot be 
managed tlie next beat method is to...observe thorn about the same hour from noon, for then 
the errors caused by terrestial refraction are more likely to compensate oacli other. ... 

About 3 or 4 in tlie afternoon is generally...the instant of minimum, and the same hour 
after midnight...that of maximum. In certain conditions the dilforence is irnmenao. 

Four sets of observations, two with the face each way, ... are suflieiont at each station, 
and every oc^casion sliould bo used when the rays cross oaidi other...to got as many paints of 
verification as offer themselves. ... The height of the barometer and thermometer should bo 
observed...as also of tlie thermornoter with a wotted bulb^. 

He bus loft Hcvoral lengtliy not^s on irregularities of refraction [ 105-7 3 > 
concluded that, in flat lands, c'xcept at the time of minimuin reiraction, 
no defieiidence can be [ilaced on the apparent place of the object observed. But, ... if two 
observ'^i^rs, ... each supplied with a good theodoliti? and a heliotrcpe or lam]), ... bo situated 
one at eacli end of the ray, so that the eyi^ end of one shall be tin) object end of the other, 
and XHce versa^ and...each takes tlio va)rtical angle of the other at the very same instant, th© 
fairest chance is...afforded of obtaining a correct...differonee of iioigbt^. 

He took particular care that vortical angles between stations across the Jnmna- 
Ganges plain should he taken by such simultaneous reciprocal observations. The 
vertical angles were postponed till the end of the second season, when Waugh and 
three other observers made a special o|)oration for the purpose [ 41 ]. On the 
subordinate meridians also a similar procedure was followed when possible [ 66-8 ]. 

In after years the results of precise spirit-levelling showed that on the Ranghir 
series there wore occasional discrepancies as largo as 15 feet between adjacent 
8tatif)iis, and an accumulated error over the whole sori<3S of over 50 foot. 

This largo accumulation of error is unquostionably duo to t.ho groa t lon-^ilis of tho sides of 
the triauglo.s in tho plains, whicli froquontly compollod tho measuromont of tho vortical angles 
to bo made at other times than that of minimum refnictioii^. 

Everest based all his heiglits on Lambton’s value for Damargida, north of Bidar, 
2026 foot, brought up by triangulation from the sea near Cape Comorin^, but noted 
that Jacob made this height 1921 * 6 , brought up from the sea at Bombay 
through the longitudinal series'^. For the Great Arc he gives tables shewing all 
the vortical angles observed, and tlie results deduced. Whilst tho majority of the 
means are struck from two or more values which agree within a few feet, there 
are occasional discrepancies of over 50 feet. Tlie following list shows a few of his 
final heights, corrected to Lambton’s datum, with his own values of 1823-5 where 
available, and the latest modern value. 

»I)l)n. 323 (48-53), 20-10-31. *Dl)n. 267 ( 104-13), 6-2-32. 

VII ( xvi, 38-43-.K ). » TS. 6 ( 82 ), • Meridimal Arc ( clxxi n.). 


*Meridwnal Arc ( xxviii). 
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I*RIN( I1'AL 'I'KlANtirLATION : I’RAl TK’Ar. DkTAILS 


DaiiuirL'i<la 

Pilkhor 

Tc^k 

Sin >11 j ikiee ( noiith ) 
CJKini 

Pirghyb, Delhi 
Kaliana 

Dohra Dun liawe ( <‘a«t ) 
Banog 


( from Lambtoii ) 
( 1823 5 ) 


202(5 0 
1413*5 
2854 • 9 
1667-0 


( modern ) 


( 1847 ) 


1441*5 
2814-9 
1620*0 
900 - 9 
913-4 
917-8 
2048-1 
7524*2 


1937 

1333 

2728 

1528 

805 

833 

828 

1967 

7433 


Whoo Olliv’^or’s longitudinal series was closed on the (-alcutta base-lino, Everest 
found t lie heif'ht brought down from Sironj was nearly 200 foot greater than the 
value obtained by levelling from the Hooglily River, and he wrongly assumed this 
as entirely due to t he inaccuracy of Olliver’s work. The discrepancy was distributod 
right through the series, and no part to tlic (Ireat Arc [ 58 j. 

In discussing the values of height for the base-line towers on the Barrackpore 
road some years later, Waugh records that in March ISMo 

H .series of levels was carried between the south tfiwer of the Cideutta base and Cossipore Ghat, 
•whereby the height of the seiitli end of the base was found to be M-:i3 feet above the low 
watermark. ... Tlie sea level is now universally assumed to correspond with moan water, hence 
the heiglit of the south end of the ba.so is O-M feet. 'I'lio upper spition dot above the lower 
• lot...is 73'3r) feet, whence the upper dot above r he .sea-level is 83 ■ H3 feet*. 

Further levelling in 1839 made the lower <lot of the north tower 9 • .17 feet above the 
.sea. with the upper'’(lot 77 • 25 feet higher. 'I'liere wa.s considerable discussion about 
18.59 as to tint correct manner in which to adjust these heights, and as to the true 
definition of mean soa-lovel. Wo do not find that Everest ever went into such 
matters, or ooniierned himself with precise heights. He left no Imigthy discus,sions 
on his deduced viilues of height, as he did on the vagaries of refraction and other 
<letails of liis work. 


'TS. H- I ( H ) ; DDii. .'.lil ( .3(*U ). 1853; Icvclliiis' ot I SS.5 carrictl out uialcr Oc IVuning’K direction. 










Plate 6 


LAMBTON’S (JREA'F 'J’HEODOLITE 



Constructerl by Win. Cary ( 1759 1825 ); 36'iii(!h a/Airintli circle, 
llsed by Larnl)b)ii and his assistants 1802 22, an<l by Kverast 
1823 5 . Upforistnictod l»y Henry Harrow in Calcutta 1831 4, and 
from 1835 in constant use till 1801) [ 11 , ; 111, 238 g ; \\\ ch. ix J. 

It is MOW standing in the Survey museum at iJohra Dun. 



CHAPTER VII 


GEODESY & ALLIED SCIEN(!ES 

Astronomicai Azimuths — Zenith Distances—■ Oe-ographiccd Positions ; Prelimi¬ 
nary Tables—Initial Elements—iMcal Attraction dt Gravity — Refraction — Com- 
puiations—Professional Reports — Great Are Books - Obskkvatorigs ; Astronomical 

— Calcutta Time Sigrml — Madras <t> Lucknow — Magnetic—Tidal Observations 

— Meteorology — Geology. 

TITHE immediate task of the Great Trigonometrical Survey was the provision 
I of points over the whole country to form a reliable basis for topographical and 
^ other surveys and maps. Measurements and observations had to be taken, 
and results worked out, with all tlie relineinont.s of geodesy and niceties of inathe- 
niaties, and witli full provision for the manifold and mysterious workings of 
nature, ar)d the errors of man and instrument. 

The completion of Lambton’s great meridional arc as the backbone of the whole 
system was Everest's first task, and we have described the measurements of his 
base-lines and the observation of his principal triangles. We have now to tell of 
the determination of meridian by astronomical azimutlis, and the observation of 
zenith distanot^s whereby a definite amfilitude of arc could be expressed in linear 
measure. Initial values for latitude and longitude had to reinvestigated, and 
the ruling elements of the figun* of tlie eartii decided upon, before tallies of geogra¬ 
phical co-ordinates could be drawn up. Sindi are the problems that Lambton 
described as ‘‘still more sublime" [ ii, 250 ], and in wliich Everest delighted. 

Observation of azimutli for the control of direction was made at tlie start and 
close of every series of triangles, whether meridional or longif udinal. Intermediate 
observations were also made at statioiis about one degrei^ apart, and it was tliese 
azimuth stations along Olliver’s longitudinal series that becam*: ])oints of origin for 
the siiveral subordinate meridional series [ 58 ]. 

Intermediate azimuths were observed along the Great Arc by W'^augh and Renny 
between 1837 and 1838 , seven stations for each section [40, 42, 96]. The 
azimuths thus obtained were checked against those dedueexi from the triangles, 
and the means adopted. Finding that at throe of tlie stations of the northern 
section, Kaliilnpur to Kalitoa, the astronomical azimuths were over tliree seconds 
in excess, Everest took a further set at Banog, 

but more with the view of ex[)erimont as to the probable 6fFoot of lateral attraction 
exerted by the mountains...than with any idea of considering the result as vfirificatory. ... 
The principal attnudion being on the north-eastem siilo, and the visitile ma.8se.s not exteraling 
beyond 5 *^ west of north, of course the tendency would be to make the observ'od azimuths 
less than those brought up by cornfiutatiori, which will be seen to have oceurrod to the enorm¬ 
ous extent of 20* 150 seconds. 

Whether the error of 4 | seconds...noted at Kaliana has arisen from an accumulation of 
errors in the observed angles, or is also attributable to tlie same cau.se, it is impossible to say. 
I had hoped...that station... to he beyond the influence of that irregularity { io.| 5 ]h 

To determine the direction of true north, Lambton had observed his azimuths 
from the pole-star alone, but from 1822 Everest had included other circumpolar 
stars [ m, 252-3 ], still keeping to the time of greatest elongation. After his return 
to India in 1830 he tried groups of observations round about maximum elongation. 


* Meridional Arc { xliii); of. DDn. 452 ( 277-07 ), 23-7-t5. 
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As, except at particular periods, only one such inaxiiimrn elongation is visible fluring the 
24 hours, several davs must elapse...<"►( unclouded sky before the completion of a set sufficiently 
numerous. ... I selected from the various cataloguosh..a numerous set of circumpolar stars, 
all within 8*" of tlio pole, at such convenient distances asunder that frequent opportunities 
might be available of observing one or other. ... 

Instead of limiting my observations to one per diem taken the exact time of maximum 
elongation, 1 decidful that a suflioiently numerous series should be made on the star selected 
at or about the period of that phenomenon. ... There should be as many observations prior as 
8ubso(|uont to maximiun, and as many face left as face right^. 

He set out the now procedure, with the necessary computations, in a paper 
which he read to the Bengal Asiatic Society in 183P, and further experience convinced 
him of its value. At one of his stations, in December 1836, he was puzzled by 
“some irregularities in the observations” and found 

that tho apparent inaccuracies...had arisen from...errors of collimation and dislevelment of the 
transit axis, but as I had invariably taken the precaution to make as many observations Face 
Right as Face Left, tlio.so which wore purely facial eliminated eacfi other. 

Being now emtirely satisfied, he laid down a regular drill for his surveyors ; 

Observing the polar "star at both elongations bad often been tried...in other countries, and 
was a wolLknown method of evading...tabular irregularities, ... but it was inapplicable in India 
as a general practice, because tho Polo Star... is not [often] to be soon with... tho largo theodolite 
under cover of a tent at l)Otli east and west points of maximum. There is, however, nothing 
peculiar about the Pole Star ; it is near the pole, but there are others still iiotirer. ... Its 
position is bettor known because more attention has been paid in observing it. ... 

On arriving at any station, tho azimuth of some other station...is...known approximately, 
whereby, when tfie lamp is fixed, its azimuth can also be known within a small distance 
from the truth. By means of tins azimuth, the instrument is laid approximately in the 
direction of the meridian for observing the transit, either of the sun or of some woll-lmown 
...ator. ... Wlien the true azimuth of the lamp comes to be laiown, the deviation from tho 
meridian...will also f>e determined, and forms a constant correction for each time of transit. 

Great t^are is required to level tho...instrument. ... Also the error of collimation is reduced 
to as near the truth as can bo. ... Though...these two errors may bo made to eliminate each 
other, yet it is well to know whore the sources of them lie. ... 

Tlie first observation is made from 20 to 30 minutes...before maximum beginning \^dth the 
lamp and reading to the star—then lieginning with the star and reading back to tho lamp—which 
constitutes one pair Face Left. Tho telescope is then turned over in altitude, and a pair is 
taken in like manner Face Right, and so forth, until there are as many face one way as face 
the other way, and as many before maximum as after. ... 

12 hours...afterwards, the st 4 ir will be on the opposite side the pole, and if the light be 
not too strong, a like sot may be taken. ... It matters but little whether tho catalogued 
polar distance l>o too great or too small, for the pole must lie midway between them. ... 4 
days of clear sky are required to obtain a complete set of observations^. 

He writes to De Penning of the azimuth stations along the Great Arc [ 40-2 ]; 

We have azimuths observed at Kalianpur, Pahargarh, Kasri, No, Dateri, Kaliana, and 
Banog. A set is wanted at'Usira station by which moans the whole length of the line will be 
equally ap[)()rtioiied into sections of 60 to 70 miles. ... Such a thing was never done or thought 
of liefore, for each sot consists of not less than 96 observations -half on one side, ... half on 
the other—half facodeft, half face riglit—half before maximum, and half after maximum—os 
nearly can be manage<l. At Pahargarh there am 192 oliservations, at Kalianjair nearly 400®. 


Zenith Distances 

Lambton took observations with his zenith sector for amplitude of arc at six 
stations of his Great Arc, from Punnse near Cape Comorin to Damarpda near 
Bldar in latitude is"" 3 '. At each of these stations he observed zenith distance to 
the same set of stars, and so far as possible at about the same time of year [ n, 
260 ]. At Damargida, however, he made no provision for adopting a new set of 


L'luch as Nouvdks Tables Astronomiqw^ et Hydrographiquea, by V. Bagn v, Paris, 1829; copy purchased 
from J. W. Armstronjr. 1.V9-54 ; Ra. 25. * Meridional Arc { oxli~ii ). • As K. XVII, 1832 ( 93-106 ), 

« Report 3-8-39 ( 26-38.); cf. circular, DDri. 321 ( 274-9 ), 22- 8-34. «DDn. 413 ( 64 ), 29-9-37. 
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fitiOTS tlid/t could be UBod ftt Htsitions to tbe north. Xhe ob8crva.tion8 which ho 
made at Takarkhera some years later had to be rejected ( ni, 245, 253 ], and in 
taking anew set Everest had to observe new stars. He was later able to cut out 
Takarkhera as a terminal station ( iii, pis. 17, 18 ; iv, 42]. 

As these zenith distances formed one of the most important factors of the survey 
[ 5 -6, 16 ], Everest was determined to eliminate every possible source of error, and 
to arm himself with the very best apparatus and procedure. From the advice he 
received in Eurojx^ he decided to have two skilled observers working simultaneously, 
one at each end of the arc to be measured, and each with a similar instrument 
specially designed for the purposed These Astronomical Circles were constructed 
by Messrs. Trougliton & 8imms [ 131 ]. 

He thus states his problem ; 

The last ojxjration will bo that of <lotorrninini.» by oolostial observation the zenith dis- 
taneoH of a certain number of fixed stars for...ascertaining the difference of latitiide, or... 
celestial arc of amplitude. The problem is (»f this kind :_ 

If at any point on the earth’s surbice the angular distance of a star from the zenith, when 
on the meridian, be oliserved, and the position of that star...were known. ...the latitude of 
the place whore the mstrurnerit stands could, if tliere were no refraction, be deduced...by sub- 
stractirig tlie observ'ed zenith distance from, or adding it to, the star’s declination. 

If a like o|>eration bt^ gone through at any other position, ... its latitude...could be doduo 
ible witlj equal facility, an<i so...the arc of celestial amplitude would l)e known immediately. 

Knowing the numbt>r of degree.s, minutes, and seconds, in the arc of amplitude, as also the 
exact distance iu Iwt and inches on the meridian l>etween the same two fjlaces derived from 
...the sides of the triangles, ... we should only have to determine...the length in feet of a degree 
in tiie middle part, and so obtain the <*onstant of one of our equations. 

He discusses the reasons for concluding that the figure of the earth is by no 
means a regular s|>here, or even ellipsoid, and shows that 

the measurement of a tt^rrest ial arc in any latitude prov^es nothing detinitiv’e of itself, and (*an 
prove nothing until it be cornpare<l with a similar mtmsurernent in some other latitude ; the 
greater the interval tlie better. ... 

Though the protiib<»rant nuiss about tlie equator has a very important effect in an astro¬ 
nomical... view, yet it is very .sinall...compared with the Earth's semi-diameter, ...about 1/300 
of the whole. ... A vast deal of care is requisite to debxit its true value, and...instruments of a 
8 U|>erior structures... must bo employmi. ... The olwer vat ions... require a nicety of eye and a 
patient attention...on a par with the most delicate operations of practical astronomy [ 104 |. 

After inflicting the Secretary of the Military Department with .30 paragraphs 
of highly technical discussion on the uncertainties of star catalogues, the unknown 
laws of refraction, and other mysteries of the universe, Everest continues ; 

The deternimution of arcs of ampIitiHle by absolute latitudos...froin the data of a eataloKuo 
is not sufficiently a(*curate. ... Instead of absolute latitudes, it has been the usage...l-o determine 
difforoncf^ of latitiule by observing the .same stars at each extremity of a section. 

Fart of the error by which the catalogue is afifecTed will., be by this method count^racteti. 
If the firwaution too be taken of observing at the .same sinison of the year, it is plain that 
errors in the aberration and solar nutation...will disappmir ; and, fiirtheV, if the selection be 
made so that the stars...nuiv' be situated nearly midway between the tw’o zeniths, any irregu¬ 
larities...assigned f-o refraction will be greatly^ dimini.sljed. ... Diis remedy is only partial. 

If at each of two places situated under the same mi^ridian an instrument be set up at the 
same time, and observers at both take the zenith distance of any particular star at the time 
of its culmination, it is plain that all sources of error vanish, in so far as they affect the 
difference of latitude, except those...from refraction or...of observation and instrument... 

Accordingly...! commissioned Messrs. Troughton & Simms to construct two altitude and 
asisimuth instruments, the upper circle of three, and the lower of two, feet diametar, both of 
which are in my oliarge, and when the terrc^stml operations are finished I purpose putting 
one of them at Kaliami, ... the other at Kalianpur, ... one of which, probably the latter, will 
bo confided to Lieut. Waugli, rny Astronomical Assistant®. 

Though these two instruments reached Calcutta in 1832 , Everest had then no 
time to try them out, and it was not until 1837 that he had them sent up country, 

»t?. oorr. with Colby, Salmomi, and others, bm Addl ms. 14380 ( 72-6), Jima 1829; Geo Everest 
( 2-3 ). *RefK)rt, 1836 ( 78-81, 84, 86, 121-3, 126-6 ); cf., proposals made to Directors, 8 -6-29, bm Addl 
MS. 14380 ( 72 ). 
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and found them so unsteady that no accurate observations could be made without 
substantial reconstruction, wliich took nearly two years to effect. 

The first arc to be measured was the northern section lying between the base¬ 
lines of Sironj and Dehra Dun. Everest had no hesitation in deciding that the 
southern station of observation should bo Kalianpur, a few miles from Sironj, 
where he had constructed a small observatory in 1825 [in, 253 ]. For the 
northern end he first tried Karaonda 15 miles n.w. of Saharanpur, on the req^ed 
meridian 77° 41' 45 ", and just six degrees north of Kalianpur, 24° 7' 11 . After 
the measurement of the base-line in the Dun, he sent two parties under OUiver and 
Murphy to select a site that could be joined up with the main triangles. 

Tl.e Rol«otioii...otulod in failure, after which I iwolvocl...tc. fix the. ..the northern lumt...half 
way betwoan Dahera Jind Begaruzpiir, iMicause F sFiould tiave a better ehance of being out of 
the roach of lateral attraction from the mighty range of Himalaya [ .jo ; pi. 4 l^- 

The new site, Kaliana, was adequately knit into the framework of triangulation 
during season 1835-6, and a ma.sonry observatory built to take one oi the precious 
astronomical circles, instead of hotising it in a tent as the 

zenith sector used to bo. ... Even in 182.5 1 had come to the resolution never to trust the 
latter instrument again under so feeble a protection, in consequence of the narrow escape...it 
had from destruction by a...hurricane at Kalianpur in February of that year [in, 253 ]. 
The Executive Engineer...is now...erecting a small building at Kaliana, for...which I coiistructed 
the pillars...in...May last [ 1836 ). ... A similar building will be required at Kaliaripur . 

He took the azimuth of the north meridian pillar on his march south m October 
1836 and told the Executive Engineer that he found the observatory 
m all’respects what 1 desired. Two pillars are required on the south corresponding to, and 
exactly like, those which 1 erected in April last on the north side...for meridional marks 
Great‘accuracy is required in laying them down so that the small brass head may be inserted 
in the middle Of the upper stone of each, and truly centrical. ... If tlio np|>er ston^ are 
accurately laid by your workmen, I shall be able...to insert the brass piec^es myself, and 
engrave the dots.^.as soon as the pillars have stood long enough to become drj' and • 

Having completed his triangles to Sironj, he found the old observatory atKalian- 
nur “a complete ruin, not one stone remaining above another ; but I immediately 
took measures to have another constructed of more durable matenaJs, w^hich will 
orobably exist for centuries Retimning to Kaliana he found the two circles 
awaiting him. When he had first set them up in Calcutta, he had noticed some 
vibration which he attributed to their wooden tripods, which were now abandoned 
for the masonry pillars. To cap these ho had got two stone slabs 

at Aring [ 40-1 ] from the neighbouring quamos, and conveyed them up on carts to Kaliana, 
where I arrived on the 24thMarch. ... These, one upon each pillar, were neatly...put together, 
and wore ready on thelHh April. ... Allowing...a few days for the piUarsto dry, I put up both 
instruments, and then it was clearly manifest that the same defect existed . ... 

Every precaution...was carefully attended to, and...all defects which it was safe for an 
unprofessional person to inediUe with were romedieil by me with the assistance of my able 
sub-assistant Said Mohsin, but...there still remained an oscillation so vast as to render it 
out of the power of the astronomer to take an observation with accuracy • 

Sanction was obtained for the Mathematical Instrument Maker to come 
up from Calcutta to make the necessary alterations. Barrow reached Kahana 
in October 1837, and Everest set him to work there before moving down to bironj 
for the remeasurement of the base-Une [ 41 ]• On his ret^ in March he was 
greatly disappointed with the progress made, and found that his own personal 
superWsion was essential. He took Barrow and the circles with him to Mussoorie, 
and by the time they returned to Kaliana in October the reconstraotion was pr^ti- 
caUy complete except for the graduation of the horizontal circles. This dmsion 
Bairow refused to carry out. and in February 1839 he was sent back to Calcutta 
and discharged [ 124 ]. Everest then entrusted this delicate task to his Indian 
assistant, Mohsin Hussain—the division was suocessfuUy accomphshed—and the 
circles ready for work by October 1839 [ 133-4 ]• 

I N*rr. 1834-6 ( 35-7). ’ Report. 1836 ( 127-8 ). »DDn. 346 ( 182-6 ). 9-10-36. * Mtridkmai Are 

( xxvii). * ib. ( xxix )• * DDn. 344 ( 108-84 ), 3~8~39. 
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Two observorM, stationod at th(‘ two ends of the section were to (>l)serve 

fc;imultan<jous!y» and for so\’onil conKfirutiva nii^hts, oa<'h star of a H<vlo:d('fl not as it (MJltninatos. 

This «Xf)odiorit-...WHM once tried in the yrars 1738-40 hv...B()iii?ner and L)<^ la (V.ndarnine 
in t.he measurement of the are in Quito, a.nd faileii ai)f>arentiv from warjt of crairet i ajid other 
bad management h d'he enormous...diniculty seoms to have deterTcd alJ future geo(Jov,i;^ts from 
making a similar attemjg, hnt.- itiy Hon’hk^ Masters...have rieinueil the ;>lau fea.sd.Je when 
entrusted to mv haiaJs. ... I am now reTnaimng in liuiia—atid |»roj)ose to rciiriain at le;t,st 
until .T sliall tia.ve shewn [iraet i<'ally tlie j)ossihili(y of the sc lKune, and earri(‘;l it mto effetd. 
beyond doubt or eavil. ... 

The an‘...abo\«) adv<‘rted to...was only of 3 d(VO*cs m <»x.t.e;it. wdierea-; tliat l>etweoM 
Kalianpur a.nd Kalia,na is ot oA degre(*s, ... nearlv double that in wliich the (ailure took placid 

1 st. Lieut. Wangh must lx; at Kalianpur with one instrument wliilst I am at Kaliana 
with the oth(^r, and from one of tfiese statiori.s to the other is 38 da\'s journev. 

2n<l. fommeneing from a giv'eii «lata, ... Lieut. Waugh must observe in sureessiori eaeh 
of 24 stars as it jiasses the m(^ri<lian of Kalianpur, and 1 must observe tiic \'er\^ same star.s 

})reeisely on the same night with fiim. iis they pass over the meridian of Kaliana.As Kalian- 

|)ur aral Kaliana lie as neiirly as possible under the same meridiain, tliough nearK'^ 400 miles 
usuraler in lat itude, the instant of oli.servaf ion t<» e ich of ns will lie th(' same. 

Not only (he instruments must be in tliorougb order and eftieiene>\ but tlie two observers 
must be t-liorougbly and entirely masters ol f liem, ... Let tlie consecjuenei's of an\' interrupti/ui 
...he eontemplated. ... Let a serew get loose*...wliieb ( tie ol)s(‘rver does not know bow to set to 
right ; let one of the micTometers or one of fix' eye-fiieee.s get distorter 1—a lamf) g(d damaged — 
the filumh-line break what then wall lie the certain <*onsec|uences ? ( 12 | j .. 

'The party at the other end...will continue observing in entire sef urity and unconsciousness 
until he hears of the interruption, ... and as that, will reijuire several da\ s, not only w'ill all the 
observations the former has made...have to be rejected, ... but the series cannot lie nwimuMl 
until fxitb parties lie afi|>ri/.*>d that they an' again m rea'iiness. 

KvtM’est recalled tliat owing to (ioverninetit refusal to allow a perniaiKdit 
observatory at his lu‘adquarters at Mussooric [ if )4 |. lie had never been able 
to give Waugh or any other oi' his oflieers that constant ])crsonal training with 
astronomical iristnnnents that might havt^ providtxj for the present sitnatioir'*. 
However, by October IS31I all was ready ; 

Lieut. Waugli will set out on the flth October and w^ill...reach Kalia.n[)ur ab( *ut I lx.'* 24fdi 
Novemlier. ... 1 shall desj)at(di...Said Mohsin by dak from Kaliana on tlx^ lath November...to 
aid Lieut. Waugh in putting up one of tfie aistronomical circles at Kalianpur, after which the 
Saiil will return hy dak that I may avail myself of his ser\’ices at Kaliana. 

Tlie iristruments are now’ in excellent condition, liut it has rciquired ail tiu' energy that 1 
am master of to equip the pjirty pnsreeding to the southw’ard...to inarch [lurxtuallv to the 
time promised. ... AIv plan is .systomatically laid <iown...and w’ill a,ssuredlv be aided u}> to bv... 
Lieut, Waugh as effectively as under my owmi eye. ... The...observations, if no impediment 
arise, ... will coinmeru'e on the 4tfi Oecernlier, and tenninat/C on the 4th February*. 

With Logan as understudy and six sub-assistants Waugh took more tlian six 
weeks to reach Kalianpur^. \\Tth Renny as understudy. Everest reached Kaliana 
on 12th November ; 

'Idle instninieiits at both stations having been ]ilaced in p‘>sition, and (*ertain prelirninarv 
obsorvations completed^, tioth jiarties eominenced (diser\'ing simultaixxmsly on the 4th of 
December. 36 stars, selected from the catalogues of Fiazzi aixi tlie Koya! Astronomical Society, 
wer€i oliserved at eiuili end of tlie section for 48 niglits in successioiT. 

Until iqiw^anls of 5/6 of the wdiole series w^ere coinpieted, tlie nights w'ere unusually clear 
and favourable, and no interruption was experienced, so that about 1,50(1 f observations |...are 
absolutfdy simultaneous. The remaining 1/6 were taken under...discouraging circumstances, 
for clouded skies of an uncommon duration occurred in succession. If i>heso had retarded t he 
work at both places alike, and on the same nights, it would not iiave mattered, Ixit th(\v took 
place at Kaliana only, so that thougli Lieut. Waugh’s series...wa^ finished by tlie 22nd .binuary, 
mine wits jmitracted until the 3rd February®, 'fhe iliffereix:e will, how’t?ver, be of no account, 
for the periodical inequalitie.s are knowm with sufiicient accuracy to enable me to introduce 
their requisite reductions for the short period without the slightest fear of error^. 

Wiore ( |U7 -9 ). *triic longitudes, KHlianpur, 77"^ 38' 17''*57 ; Kaliann, 77^^ 39’ 6'-03. ^ r>I>n. 344 
( 2e~*36 ). 4-3-39. Vib. ( 267-72 ), 3 -10 39. » DDn. 402 ( 247« ), 7-2 -42. «8 stars obsd. nightly from 
30th November. ’Annual Report, 1839-40; DT>n. 402 ( 214-H). ''Waugh's m,s. obsns., cbo. Lib. 
A-a-47 ; M. 687. • Everest to G(L ; DDn. 402 ( 247a ), 7-2-40 ; of. Merifliona! Arc ( 344-421 , 1 . 
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Hi8 observations at Kalianpur completed, Waugh marched south to Bidar to 
prepare for similar oliservations at the southern extremity, A new observatory had 
been erected at Damargida ; “ It is a very handsome and elegant building, and 
retlects gr(-at credit on Mr. Martin's architectural skill”*. At the end of the rains he 
made sure that tlie selected star.s were suitable for ob.servation so far south, and had 
one change made ; 

All the stars...are visihl{\ ami with tviio oxcaptioii are heantirul olijm-ts tor intor.soetiou. 
The oru> ex(‘ 0 |)ti()n is... 128 'J’auri m, whit-h is a faint star, ami cortainly less tluin I ht^ 6tli magni- 
tudo. ... .Kealing f>«r.suafla(l that this star would give infiiiito trouble, and l)e frequently rni.ssed 
when the sky was not very eloar, I venture to propose...1211 Taiiri-. 

Everest liirnself reached Kalianpur on 20th November, again taking Kenny as 
understudy. He ]iad fixed the 24th November 1S40 as ‘D-day” but having a 
sharp attack of fever had to call on Kenny to make the start ; 

Siinultaiioous observations...will conunenee toniglit. During the tiMuporary alisenee of the 
8 urvey(»r General from indisi>osition Lieutenant Kenny...will take the direction of the whole 
observations, ... precisely according to the same system, and w'ith the sum*' n^gularity, as 
those of last season, 

M'he o|)portune arrival of Captain Shortre<le | 8o | renders the ahsence of tbe Surveyor 
General of less inoimMit, and Colonel Kverest wishes that geritlcMiiari ti» take the setuaid half 
of the observations at each zero. Lieutenant Kenny taking the first half. ... Mr. ITincipal 
Sub“Assistant .lames and Mr. Sub-Assistant Nicolson will bt^ in attendamre with Lieutenant 
Kenny ; Lachman and Dew^an Ali lami> trimmers. Mr. De|>ut\ Computer Peyton and Mr. 
Sub-Assistaiit Lane...with Captain Shortrede ; Xarsu dindul and Persad. lamp trimmers. 

[ Two weeks later ]. 'fhe Surveyor Oenerars liealth being sutricientlN' re-established t.o enable 
liim to observe, tlie observations will be taken by himself and Lieutenant Kenny precisely as 
last season at Kaliana. (Colonel Lverest is mucli ohligivi to Cajitain Short rede for t he assistance 
he has reudere<l, ... hut...it is a great object that the .series of l»oth .seasons should he taken as 
nearly as possible under tlie same circumstances^. 

During this second season, 1840 -1, 

the number of tlio .selected stars was 32 instead of 30. Shorter intervals were u iopte.i on account 
of the increased skill the olrservers, and...the wdiole began on the .same day, 2-lth November, 
and ended on the same day, llth .laimary, ami were...absolutely simnltaMeons throughout. 

'Fhe series taken at Kaliari|»ur are, ... if anything, HU]>erior to those taken t he firweding year 
V)V the same observers, Lieutenant Kenny and myself. Tho.se at Damargifla l»\' Lieutenant 
Waugh are not so good, and at the commencement pnmnited smrie irregularit ies^ 

Everest left Kalianpur on the morning of the lotli having entrusted the* safe 
emstodv of th(" observatory to the Political Agent at Bhopal *. 

He explained the technical details of his procedure in a long report to (iovernment. 
Stars were chosen ‘bso that the intervals between their times of culmination may 
allow of the observations to be made without hurry : the maximum for such intervals 
is taken at 4 minutes”. In these intervals the micrometers and the ends of the 
levels had to be read, and the instrument reversed in azimuth. North and south 
stars followed alternately, face being changed between each, in reverse order on 
successive nights. He describes an effective device for determination of collimation 
error. On an isolated pillar in front of the observatory a transit instrument was 
set up with its object glass directed tow'^^^irds that of the (circle 

wlien nearly in a borizonial position, and in room of tlie wires of the transit telescope was 
inserted a piece of mother-ofq:)earl with a very minute fiole drilled in it, over which two ex¬ 
ceedingly fine s])ider liiaw were stretclied obliquely, crossing each other at an angle of 60'. 

4''his serviMl the purpose of a fixed collimat<.)r, atid, that it might be illuminated, the shutter 
of the ax>erture was closed, and a small eyelet hole was drilled immediately behind the cro.s,s 
formed by spider lines, whereby it might l>e employed by either daylight or lamplight. 

The iieantiful luminous disk thus formed ret'eived the name of the Phantom. Three 
observations face east and as many face west were usually taken on the Phantom before 
transit of the first star, and as many after that of the last, the mean of which was used as the 
error of collimation for the night, and ajjpliefi to the observed vertical arc of each star*. 

if)l)n. 378 ( H6-96 ), 21-3-40. *ib. ( 121-3 ), H l(M(); EveresPn reply, Dholpur, 29-10-40. * DDn. 

431 ( 104 3 ), 24 11 -& 11-12 40. WaughV olwriH., gbo Lib. A a-48 ; Report 1842 ( lOO) ; cf Meridional 
Arc ( 126 92 ). *l)J>n. 406 ( 9-10 ), 12-1 41, « Rcfmrt 1842 ( 23 ). 
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The eircles were fitted with oil reading lamps, 
for if tho observer is to holfi a. lamp in his hand it depends up.)i. the state of his nerves whether 
He will bo able to retain it m tho proper plaoe or not whilst ho is roadiripr. . . ( The most skilful 
observer would bo unablo to compote in this rospoct with a well fed i.loiiKhinan, but a'lamp- 
post surpasses them both ). ... Each in.strumont had two lamps 3 inches diarnotor Evorv 
lamp had nozzles, serving to throw the llglit into the tolisicopo through ils avis in tlie usual 
way. Tho two nearest to the cenlral nozzle servo.l to illiniinate the reading mii-roscope of 
tho circle, and the two exlorior nozzlo.s throw tho liglit on the ends of tlio bubble of the level 
Every nop.le but tho central one was .siip|iliod wit h a .small plane mirror of plate glas,H> 

At his start tit Datnargida Waugh had boeti puzzled by irn^gularitie.s w iiirih were 
apparently due to humidity whcrehi'^ “the spider lines in tlu' loleseope had hoeome 
...eatenariztid. ... By letling in the dr\' air of noon, whieh was done as .soon as the 
orror heearno notieod, the diserejiiiuey di.sa|)poitred, and the instmmotit apiaatred lo 
have righttkl itself”-. 


The new value for the amplitude of the arc Kalianpur to Damargida agreed 
closely with that derived before 1 S 25 , but, Everest considered this " the mm-est 
good lot tune , tor eae-h section of tlie earlier measure htid obvious ftiiilt.s ; 

lst„ tho iimplit.udo...Tii.karkliora to Kalian|iur ; ...all tho stars.,.[ lay ] botwoon tho two 
zoaitlis, wliich...is objoctionablo -- 2iid., tlio amplitude...Damargida to Takalkbora dopondod on 
the diltorouco ol two sots of latitudes, one...by Culonol Lambton at tho forinor station of ISlf, 
on one sot of stars, and the other.. .by mo at l.ho latter station bi 182 -} <ni a l.otnlly different 
set of stars, ...as fibjoctionalilo in priiioiplo as wi^lJ cau bo. 

Iiistaiicos of tfiis folioit-(.>us...<*ompensation of errors so frequently o(*( ur that- sornn jnon 
look on precision of iirinciplo us le.ss wortliy of regard l.han it merits. That is a fatal mistake 
and, where errois combine instead of compensating, we learn...the true value of pruden. e. and 
a rigorous af tontion to aiHMjracy in [irinciple as well as praotire [ in, juj : iv, f 


(TEOdRArHlCAL POSITIOMS ; PllELilMINAK^i LAJiLKS 


Before Everest had completed the field-work of the OreatAre or the subordinate 
meridional series [ 6, ii, 19 J, and long before he (tould possibly have completed the 
computations, he was being pressed, both by the Directors in London and the 
Government of India, for approximate geographical results f,o bt- used for mapTiing 
purposes, “ instead of waiting the ten years requirttd for eomplete verification ”. In 
July 1840 the Survey Committee at Calcutta [ ii, 2(17 8 ] had complained that 

the Siu’veyor (Jonerars Office in Calcutta is not in possossion of a comjiloto set of triaugulation 
of tho (fraud Trigonomotricnl Survey, and as without this liocumont it will not bo possible to 
compile any maps in the corrwt manner, ...a copy of all that has already lieen made out 
should be pn^iared as early as possible, and forwarded to the Presidency. ... All placsos of which 
the latitudes and longitudes, or either, have been determintMl should lie laid down, and.. .every 
other infonnation given that can be of assistance in the compilation of maps'*. ' ^ 

This was passed on to t he Survejmr General and, in spite of his protests he 
received a pei-eraptory order that, as no liigh precision was necicssarv for mapping 
purposes, he should pn-pare for use in Calcutta ‘ t f b 

a stalemont of Intitiales and longitudes corresponding with, and in i^oniinuatiiin of, that 
publishefl Iw Colonel r.rfinihton for the series extending north to Beiinr | ni, .|6o I' The 
want of such publication is daily felt, and no further time .should be lost in providing that the 
true latitudes and longitu.les, as ascertained long ago, ... registerrxl there, to bt> given to 
the officers employed in the k>cal surveys, and in the <‘onetrnctiou of maps | iS-u |^. 

Everest was in no mood for prompt reply as he was now deeply engaged with 
zenith distances, and in very poor health, but De Penning felt the whole blast at 
Calcutta, and tells the story of 

this impatience of His Lordship and gentlemen of the Ouncil about getting tho latitudes and 
longitudes all cut and dry to tlieir purpose. Mr. Thoby Prinsep of the Council®, and member 
of the Survey Committee, very frequently looks into the office, siwkuig uifnrmatiou about tho 


>Rcp<irt 1842 ( 23). »ih. ( lOI ). Db. 
■* from Svy. Com., 13-7-40; bbo. 20-7-40. * bmo. 

( 1792-1878 ) Ch 8eo. 1884 ; Coimcil, 1835, 1840-3 : 
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construct ii>ii ol certain nuqis. 1 am never })n> 8 ent (luring tliese visits, confining myself strictly 
to the Computitig 1 )(yf)artinent, ... but it Jia.s lK>eu...hinted to me “that it is very likely I shall 
be called u[)on liersonally. and that shortly, t<. furnish tlie latitudes and longitudes without 
refen>tnce to the Surveyor Cenerah and that...a searching enrpiiry be made into Die cause and 
use of the ( 'omputing Department 

Everest eventually (lire(;te(l i)c Eentiiug tf> tak(‘ up tlie (‘ouiputatiou oi' geo¬ 
graphical pusitious wiiore triaiigukition results w^er(' a\ ailablo, and soul hiiu instriie- 
tions for revising compulation formulate and forms, lie himsoll had ^\et to d(‘cide 
on his point of departun^ and initial values [ 10 V 4 J* 

He had enriuiries also from »)ames 1’homason, of the n.w.p. (government, 
interested in the extension of revenue surveys [ 7 , 217 -^ ], to whom he replied that 
although the data furnished by tlie several .series of the (l/l’.S. are corni»lete as far as they 
go, yet they are now in pn'ocess of being worked up, or (computed, ... witliout the completion 
practicable to give latitudes and longitudes. Six month.s lienee it will be 

an easier matter.Allahabad, Indor, Aurangaliad, Nagpuj*, have not as yet been included 

in our nets, and it is wit h tluau us the Chinese say—No ('.atelier—-No haver. 

He gave IMiomason tlu' t rigonometrical formula for computing the mutual distance 
between two points of known geographical position, and apologised for being “very 
f)edag()guish 

.\fter rec(d]>t of a (h^vernineni, reminder of May 1841 Everest speeded up the 
work in his held ohic(‘ and in the following danuary submitted a list of 
latitudes and longitude.s of places...to the north of Seronj. ... [ I ] purpose on tlu^ 1 st (^f every 
month to forward a similar list, of .as many i)laco.s as arc deduced during the moiitli passed. 

'fhe elements thus giv ea are not so p(^rfoct as they might have be(.ni liad it. been ofitioual 
witli me to await the completion of the base-line in the valley of the .Manjera [ 53 J. ... However, 
the order...is pi^rcmptory and left me no (dioiee hut to take t\\v. computations in haral with the 
best data which 1 could (‘ommand. ... My eanie.st de.sirc to satisfy th<( expectations of His 
liordshif) in C()un('il...w^ill, 1 liope, be rw^eived as my excuse for forwarding materials which 
more or less partake of th(( nat ure of a premature birt h^. 

A week [at(?r he wril(‘s to De Penning; 

Of tiie upp<‘r set'tiou of the (Ircat Arc l)ctwe(*n Kaliarifiur and Kaliana 56 princi})al stations 
and 132 secondaries wcr(? stmt to (Tovernmeiit on the .‘Ird instant, aral I liave promi.sed to send 
a montiily list every month, as full as I can make it. it would he a great object to get your 
lists prepared and s<ait in like manner, but, as tlayy must...receive my signature lits w^ell as 
yours, ... they must come up to rny onic<) in the field. ... Do tliis as (juick as possihhd. 

The first Tobies of Latitudes and L(m(jUiides 0 / the principal and secondary points 
of the section Kali an pur to Dehra Dun were finally checked at Mussoorie, iirinted 
in Calcutta, and copies were sent up to the Survoyor (General in May I842'\ His 
fears for those preliminary values were justified, and lie writes to Bedford at Calcutta ; 

Sev eral orroi's have Ixkmi committed owung to tin? firessing and urgent calls of Gov^c^rnment 
to furnish Lrditudes and Longitud<?s without delay for publication, and my earnest desire to 
meet tlie washes of His J.ordship in ConiK'il. ... The more liaste the worse .speed. ... 

The computation of the triangles of project ion... was assigruMi to two of my young suf»- 
asiiiistants, who from being hurried made mistake.s which were not (iepjctod until the systematic 
comiiutations were jinishod, .so that in th-c end vvi^ are necc.ssitated to do wdiat 1 slioiild of my 
own clioico iiav'o done in the lir.-d in.stance, ami f can now give you tlic (auTCi't <lata. 

He e,\phuued fiow^ the mure iinjiurtant- of th(^ ei'rors (XKiurred, and direcHxi that 
all the longitudes published should be reduced by 2" •MI, a correction that- would 
not have disturlied the Survey Committee‘s 1 J 02 |. 

(^iliOGKAPHK’AL POSITIONS; INITIAL ElKMIANTS 

As an essential preliminary on wliich he staked his professional reputation, 
Everest liad first to decid(‘ on “the origin or starting point to which all the geodetic 

Go SO. 12 12 ‘kO l)I>n. 3U7 ( 24.;» 9). 4U6 ( 12S S), 12-S-n. ADDn. 402 (226 30), 

3 d 42. * DDn. 413 ( OH lul ) 11-1 42. ^ l)I)a. 412 ( 73 ), 21 .7 -42 ; or (emit Arc TafdeM, OBo Lih. F c .r)i); 

n d-'r* hv tieo. Evere.'^t ; lien. Mil. Orphna PresH lK4‘2 ; infliulc such point as Sinihi, centre chirnney (iovt. 
BQ ; VinircO) ; skctcli shf'WH the .several positions of Calcaitta observatory. 413 ( 111-o ), 2 k‘4 -42. 
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oLt'■.. ... .... ««• ...■ 

Dealing liml witli Mie longitiKlc, |„. ,„,ii,t*^l „iit tiial Lainlilen hail aacenl.eil 
Warren . va I„r M,„ Irai (Ihaerrali.r.v. sn" IT' iT ea,l ,.1 (Ireenwirl, ( , , , 

and had luadn tluat of l)ainar;L!:ida 77" 42'. ’ *’ 

Hy m.,an« of the...tria„g|as coruKn-ta.J M.aniwiM, prior to ray ,.«.roor, tl.o l.,ngh,u,li, ,.r t|,o 
Darnurgi, a, Htatam noar Baiar was .Iod„c.„, iiuhlishod. la tiie Hol.soqoou, oporati , s 
^.niloi- o, by inyis*, f tins loag.ti.do bas always boon omployoil, and,..! should no, doo a rnvso 
w.uTanb,d .n udroduoiag an.v altoratioa in tl.o l.ithorto roooivod valuo oC this olon.onl 

I bator valuos J so,Mnod...by no ,noa.ns sulliciontly eon.-lusivo to warrant any alts.ration 
for, just ..as .VI,. I aylor has a.ss,gnod a now valuo for ( ho lougitu.lo of .Madras, somo futuro 
astrouianor. may mtroduoo a-n ah,oration whioh will affoet tho goographioal position of tho 
inondiau of Ins obsorvatory and all plai-o.s oonnorlod will, it. 1 

In far,, tho a,■on,-a,.,, dotomnuation of l.ho tor,-o,st,al long„,„.lo of any placo is too...dnlioa,o 
a <,uo.st,on ,o .-ost on a, smal numbor of obsorvations. an,.I .f ovory now .tit of dotornunation,s 
woro appoa, 0,1 to as a. tost, thoro would bo no oud to (ho .shifi ing of (,ho origin'. 

A .Similar arguinent had Iwcn iised l>y ( 'oltdtroukp in I SOU wium he accepted 

«‘o I ' ^ ; ", i„5 |. Warntn’s valim of 1807, 

80 1 , I\ , romamct,! (he ongin for the (Ireat Trigonometrical Sm-vev and for all 
r>ref>ared hy (he Surveyor ( Jeneral, until J1I05 when (h‘e latest value 

i1 i’’^ "r*'” adopt,ed. ft i.s a remarkable e.\am|)le of his acumen that Everest 
8 h,),d(l have f,,resha,lowed in 1847 that-wo may eventually, ti.rough the agency 
ol the Electric ielegraph. siiecet'd in tlie measurement of arcs of longitude’' This 
was first attempted by the Survey of India in 187 i>. 

Ho cxiilains to Do IViining that the longitude „,sed bv Lamliton cannot 
h,- uKon-d ■n o„o,.asowi(,hou( vhiid.mg M,,. wholo, ... ’I'he longiiudo of (ho l.sr moridian must 
lie assnmod bvan some da.t:i or ..(hor.for nil our's aro mo.-oly rolalivo. and no( ahsolnlo va.lnos. 

I( w ilihoroni, wil.li onr laliliido.s. f )ur dolorminal ions of (hatolomont aro ah.solnto, and . 
hUol.v ,n ho rnoro (rustworlhy It,an (I,,,.so of (ho Madias <>bsor\'a,or\'“. 

As regard.s latitmlc, Everest took that of Ealianpur "tberc is perhaps no place 
,n India ot wiiicli fhere ar,' .so many good ob.s(>rvations for dt‘t(n'ini*iing tiu' latitude”. 
He bad himselt in 18i>,") taken .{88 oli.servations on 17 well-known stars with the 
zenith sector, deducing a valu,' 24' 7' 11" 8;{7. To meet (loviwnmcnt’s urgent call 
he adopted this value forthwith without waiting for tiual results fr, mi fhe,d,serva- 
tioils ol 41. 


f hoiiL^fi Waugh had uiado fLs uiany a.s I SI I observat ions on 31) stars in I s;]<)-40, 
mid Rf^nny and hinisclf ir>2t) observations on :{2 stars in IS40-41, tliese had been 
aelecUMl to suit tlie sf)eeial programme, and included man\ u4io,se positions were not 
tm> mvll established | qq roo ). Rverost proferrcKl therelbre to send this liEst to 
Eifigland that the Astronomer Royal might have the lessei* known stars reobservecl 
ftind (?atalogned at (j^reenwich. By 1S45 he was abk* to work out revised results for 
the zenith distances of is;tl)~4l, which gave Kalitofmr a latitude of 24'" 7' ll/'* lOh, 
mkI this he mertdy noted as a satisfactory (dieck against his value of 182r>. 

He had now got final value.s for his two arcs of amplitude, 
and it is my firm belief tliat arc juy two olemetits in nature moro dnfiailiv»>lv known. 

Amplitudo of the northern section^ 5^ 2:V :n''-058 ; ... of the southern soetitm, t>^ 3' 5r)''-973 ; 
and if the first...be added to, and the soc^ond subtraeted from, the al>Holute latitude of 
Kalianpur, we hereby obtain...the most a(jeurak» value at present attainable ; ... \'iz., Damar^^ida 
18-’ 3' 15'^ ‘864 Kalianpur, 24"' 7' IR'837 * Kaliana, 29 3{r 48'' -895. 

He pointed out that this value for Damargida was nearly 8 seconds leas than that 
deduced by Lambton®. His recommendations were accepted by the Directors ; 

■Wo observe...tlittt progress is now being made in tlio publication of Tallies of latitinloa 
and longitudes ascertained by tlie Clreat Trigonometrical Survey. We bojie tliat no time will 
bo lost in publishing tho results of triaugulation of the other meridians [ 102 ]. 


• Meridumal .4rr ( olxxii- iii ); cf. letter to Mil. flcpt., DDn. 402 ( 26-W ), 3-1-42 : * I’S. 7 1(11). 
• Dl>i. 413 (), 24-a-4V. «DDn. 402 ( 226-30 >, S-I-42 ( 20). 
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'Vhi^ rHMsoaH irWiMi l>y t.ho Surveyor (3anoml...for fatainiiijjc, I’or tlio f)ra90nt. the longitude 
»)f Madi'Hs at 80 17' 21" East of (Innuiwich, as harofcofore, and for alt/oraag tfie latitude of 

Dainarf^idda In IS' *V la" SO a|)|)ear to ]»o coiu'iusiveC 

Tfun'oHcloned a MUMnoranduni from Jofni W alker | in, J 6 th June 

lvS4d givitig t })0 lo!igi(ud(' of Madras as SO ’ 14', as derived from corresponding 
observations of moon-culminating stars at Madras and the Cape of (food Hope 
taken betvvecm 1 s:m and ls:n, and combined with otliers taken at Greenwich, 
(Cambridge and EdinV)urgh. Though this ^ aluo laid been accepted l)otti by the 
Admiralty and tlie Astronomi<*aJ Society it has ncvor been used iii India-. 

Besides deciding on the origiji, or f)oint of de})artnre. Kvercst had to revise tiis 
fortnnite for computing latitude and longitude, and decide on the values to bo used 
for th(‘tignre of the eartln Not being cdlowed to wait for tliose from hi : latest 
observations, he adn[)ted t liose whieh he had published in 1830" [ uc -53 4 ]. 

Tho most sut islart(>r\' rriot hod in an nxtonsivn mgion siK'fj as India, .would bo to dotonnino 
tla* fiijiiro and diinonsions of tlio <n(>l>o which an* fiiost r-(nn}MU il»lo wilh I ho data dorivani from 
tho ro^doii itself, aial to adopt th(‘in tinjdly as oloinonts for cornputation of latitudes and lorigi- 
tuilos witliout any ndorfan-o vchatovoi’ to wlait. ( aM)trraf)hors may think pi'o[)or to do in othor 
parts of th(^ Planol. Ihit to accomplish 1 his offoetusdly...1 must havsodolayod tlio computations 
...until all m\ data were fortlicomingf 

His iinal computations ar(‘ gi\cn in Ins Account oj the Aicasiirfincni of T'ux) 
Sectlo)hH of the Mcridiroml Arc of India, drawn from the material conttiined in 
MS. (xcneral Report 7. and published by order ol tlie Directors in 184/ 1 44- ^ Cvl* 
u, tho o(|uat'*rial s(^mioliamoroi’. 2n,92tMM)2 foot ( f)d7S*:>41 kni. )^* 

h, t ho somi-pt)lar axis, 2n,8a9,hl2 

( 'vanprossion oi'ollipt i('ity. 1 • dll*t)44 ( 1 ► 292*4 ) 

I,atitiule of DamaTgida Is iC 17"’7o9 ( 9 17 .ho ) 

,, Kaliaiipur 24 7' 9''^*949 (7' 1 1 * 29 ) 

„ Kaliana 29 ’ 'M)' a 2 "* 2 :ts ( 90' 54"*70 ) 

bongitialc of Da’margid./ 77 42' 91"*.90 ( laiinhlon’s ) ( 40' 04 *41 ) 

,, Kali uipur 77 41' 44" ( 9i) 17 ' a7 ) 

ddiesc values for th(‘ ligurc of tlu^ earth are described as Evere^ds CoiiMards, 
2nd sd I n, 262 |, and have never been wididy aceejited. JHs .1st set. published in 
1830. had already been generally adopted for Indian purposes, tind were sufficiently 
near tho indeterminable tnitld' | in, 253 4 |. 

Lot Al. AtTKACTION & (iKAVlTY 

Thougli Everest was at all times conscious of the disturbing inlluence that cotild 
be exercised by mountain masses or hidden variations of density [ 42 - 3 , 95 ], the 4 ?ie 
only appeared to affect his o[)erations on the great central arc at its northern 
extremity. WT" liave recorded liis cominemtH on the exceptional deflection of azimuth 
at Banog and the discrepancy of over 4 seconds at Kaliana, the northern terminal 
of his arcs of amplitude ( 98 ], which latter appeared to be slightly influenced 
by the vast rango of the Himalaya mountains, though it is only in very clear woattier that they 
are to he stHMi, ... the distaiK’e from the high snow-clad peaks being full 120 miles. ... 

The soutlieni of our two .sections, Kali,aiipur to Darnargida, shews rather more consistency 
wlieri c()in})ared w'itli arcs measured in otlior parts of the Globe, but its deviations have an 
opposite tei)(lon(!y to those...of the northern. ... Tliere is no visible cause to sus|)ect local 
in'ogularity i»f attraction, and if f wen» required to point out two spots on the earth’s surface 
utterly free from that d(Tect, 1 know not tw^) others to whic.h I would give the preference. ... 

My opinions of the section Kalianpur to Kaliana...art) quib) on a par with...the section 
Kaliaiipur to Darnargida, but tliere is room to apprehend that tho northern limit, Kaliana, 
has l«wn influenced to a greater or le.sH extent by the lateral attraction of the Himalaya Range’. 

[He discu.sso.s tfic best way to disperse ) the rlifference between tho (iompiitorl an 1 observed 
amplitudes. ... Tt is in vain to say to what cause such discrepancies are attributable. No 
terrastial measurement has yet been frcH) from them and probably none over will be. 

‘ CD k> B. ( Mil), 2h-9-43 ( 37-8 ). ®of. Meridioml Arc ( clxxiii n. ); Markham ( 66 ) ; Qrcat Arc 
Tables ( 24 ). *Oco. Everest ( 115. No, 2 ). ‘Report 1S42 ( 19S ). *in bracketM Survey of India valuea, 
1927 ; Hunter ( 12 ). ^ Meriffional Arc ( olxxvi-ix ). ’ Report 1842 ( 217 20 ). 
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In ll.o H0cti()n,.Jvaliar»i)ur...Kalians tlie difforonce i.s 6"-427, wliich is subtractivo from tho 
coinputod valoe. The pir»bal>iUty is that tho groUor part of tlii 8 ...ha 8 boon causod by i he 
laU>ral attrac't lou o( t,lio Hmialayau rango, ... in wfiitdi easo it would vory nearly invorsoly as 
the square of tiio distaiu'o from tho contro of tho gravity of tho mass, Imt tho computation of 
this would Ixi a sonuuH task to grat)ple witli, and...Oovornmont sliould bo fully.,.propared to 
san(*tion the measure, with all its (‘onujoniitant oxponso of time and rnonov [ 95 ^ 98 ]. 

In existing circumstances tliis is imt to bo looked for, and tho only way...is to consider the 
disirrojiancy gonoratod eijualily^. 

liiverest had, tlinreloro, (lelil)Brate]y av >ided oliHrn’vations for latitude that might 
be subject to lo(^al attracti > i. Suc'i unMe/ati xi 3 di 1 n it however weiyii with 
Shortrodo who, during his stay at De.hra in J841, made a series of observations for 
latitude, on his own initiative, at a point “about 100 feet due west of the chimney 
of the Suiveyor General s oMi(;e**. He deduced the excess of coinjiuted latitude over 
the astronomical to be 30" wliich agrees closely to that now accepted. 

Both Lambton and Everest appreciated Hie value of pendulum observations for 
the investigation ol' variation of'gravity, but had no opportunity to put tliem into 
practice, in an indignant re|)ly to d’homas Jervis’ remarks on the lack of such 
observations in Imlia, tlverest describes his study of the subject during his visit to 
England, and a fiaper he had written in \ H29\ whieli liad inspired Edward Troughton 
to sLart work on a pendulum of his ow n design. 

Apparently on Kater'.s suggest,ion, the Directors liad already ordered “two 
invariable pendulums, ... constructed by no less celebrated an urti.s't than Mr. Jones 

ol Charing Cross, ... exactly like those used by Captain Habine “ | ill. 254 ]. Jn 1830 
tliese -‘magnificient, in.strument.s'’ w'ere “for upwards of twenty davs...open for actual 
inspection...in the suburbs of l.ondou before their despatch lofindia”. He was 
himself, writes Everest, responsible for 

tb«^ tHriisHiou of ponduhnn oxpt^rimontK, for tho implcmontH aro a«'tuall> at my...cornman<i, and 
liavo been sint^o 1830, and all tbat...lias bo<‘ji wanted is lYm person(4 to put thorn into action. 
PoiiduluTu oxporimonls cannot bo HU|)orintondod by ino bocauso I have too many calls on my 
timo. 1 bo |)orsoii who is to oxocnto thorn must loam bis business, and loam it well too, or 
I will liavai notfiing to do with tho luattor. ... 

Tiio two pondulums will remain in (]uiot rojioso and presorvation until tho timo arrives 
wlii^n r I'iin.,.bonoural)!V ro(in\ aiul loavo rny Hiicctossor to occupy my v'at’aut soati^. 


liEFRACTTON 

An account has already been given of Everest’s first ex})erienoe of the vagaries 
of terrestial refraction, whereby a distant point which is entirely out of sight during 
the day may become clearly visible after dark, provided there is a lamp or fire to 
mark its position [ iii, 235 ]. He took every advantage of this daily phenomenon 
when working his triangles across the flat tree-covered donb north of Delhi, and has 
left vivid notes of the strange tricks of atmosphere that worried liim betw’<^n one 
station and another [ 33 - 6 , |) 1 . 4 ]. 

Nojliili to Gorlhiia ... On tho Giial work in Nov*omber 1835...tb0ro woro sovoral obstructions 
which, though they did not afTmd. tho...ray after midnight, effbctually impodod it by daylight. 
It pamed over five villages...in which several houses...and haystacks stood in the way. Those 
were removed, ... after which the disk of the Godhna heliotro|X5 made its appearance very late 
on the evening of the 25th November, It was then obviously rising very rapidly. ... When 
seen it was at a depression of between 7 and 8 minutes, and had probably risen 2 minutes, thus 
standing at the timo of minimum refraction at a depression of 10 minutes. 

At 3 hours 55 minutes after midnight on the 25th November® the Godlina lamp stood at 
an elevation of 2' 56^, and on the 27th November at the same hour, at a depression of 18*, 
thus shewing a discrepancy...of 13 minutes or more between the after noon and after midnight 
refraction, and on uncertainty...of 3' 13^.. at tho same hour. ... The vast difference... between 
observations made at the same hour without any visible cause baffles all computation. 

Ho DStJ.. .W>-42 ; DDn. 406 ( 249-*-50 ). *in Old Survey Rd. » RAS{ mn ), vin, 1845 ( 189-91 ). 
^ib. 1 (118); Trans. HAR. { 1829-30 ). ^Everest ( 57—62 ). '^for many reasons Everest preferred 
nights obsn-s. 
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The distance Nojhili to Godhna is...23 miles, and an aix^ of 3' Kr would bo equivalent to 
114 ftM»t, to which amount the <lifforenre of heii(ht...would be uncertain. 

Nojhili to Dahora, At Nojhili on the 27th November 1835. at 8 a.m.. the phenomenon 
was first noted of the heliotrope assuming the columnar form, in which...that of Dahora showed 
itself tall, slim, and erect. Tlie same...has since oircurred so frequently as to have become a 
matter cd’common notoriety, but one of the most remarkable instan(^es...is that of Karaonda, 
a station whi(‘h I once had thoughts of using as the northern extremity of the sect i(m [ o8 ]. ... 

It resemblofl a conflagration, and had the a|>fx>araiice of an (rnorinous l )lazing pile, being extended 
laterally as well as vertically. 

Begarazpnr to 8aini. Bogarazpur...is a station on the summit of one of the smid rnuimds 
so common in the Doab, and is clo.st^ to the liigh roa«i leading from Meerut to Mu/iZafarnagar 
fpl. s j. ... The tower...is 50 feet high. ... The...ray...to Saini, 23*8 miles, is one of great 
difficultv. In the a}>}>roximate series with my instrument on a sc'affolding 30 fetd high at Saini, 
and a mast 90 feet higli at Begara/qiur, t.he blue liglit.s Immeii at toi) of tlie latter wore observed 
by me at OJ hours in the afternoon of the llth March 1834, and also at U hours after the same 
midnight. ... Not a tree wa,s th<ni cut, so that tlaaigh several loft> y)i(»als stood in the course 
of the ray it must liave f»assofi clear of them all. 

SuhstHjuently with a- nukst of 70 fVxd. at Saini, and my instrument on a scatfolding 30 f<wt 
high at. Begarazpur, 1 observed the blue liglits burneil at tlu^ to]> of t he former at 4 hours after 
midnight of tlie 19th .Marcli. ... I had...sent out a party to effect a clearaiicti, but at 4 liours 
after tlic next...midnight, the Saini blue lights were most distinctly seen, not only by myself 
at the...to}) of the .s<‘afh>lding, but by Lieut. Hill...wla» had taken part with a haFid-tele.sco|)0 
several feet ladow ... 

I formed my estimate that two tow<'rs of 50 ((sd would .stifficM', ... hut in the final series, 
though 1 felled every remaining tree, and even dug down the mud mound of the old fort 
at Maovi, besides removing two tliatchod liouses...which stood in the wav, Aot hetwecai tlie 
llth and 2(Uh December...not one instance ociairred of the Saini ladiotrtgie ajifio.aring. Lv(»n 
blue liglits burneil .soon af ter sunset wore not. seen, whicli can only l>e att rihuteil to t he irregu¬ 
larity of refract ion, ... 

Tlie liorizont.al angle.s were eventually tinishi'd with liluo liglits burned at 2 to 4.J liours 
after midnigbt <tf the 25111 December. ... 

ddie most <^x(raordiiiary part,..still reinains. ... W lien J n^movivl the large tboodolite to 
Saini in January ISJO, the Begaraz(>ur boliotrojie was swn,..i‘ising abovx^ tfie nuns of the mouTid 
of Maovi...on every evening from the 4th to IJtb January, and tfvis witli so much |Jimi'tuality 
tliatr its...a|>|)eanince at an hour before sunset was...of almost certain oeeurreiKn, 

Sheopuri to Saini. 22 * 7 miles. ... The lieliotrope is for the greator jiart. of the day obsc-urod, 
and cannot be seen at time of minimum refraction. Tliis is the more rcmarkalde because in 
the approximate series I observed all the angles... witlioul. a seaffolding, (be instrument ...stand¬ 
ing on t he surfaee of t he mound. Mdie angles witli Saini and my ri'ferring lamp wnre < Jiserved 
from hi to 7 in the afternoon of the 21st ManJi 1834, when the first of four blue lights.. Jairuod 
at top of a 70 feet mast was sihvu grazing tlie side of a high intervening tj‘ee, just as if it w'ere a 
ripe fruit growing on the bjimcfies. 

In tlio Oiial snri(*s tliat t ree and every of her wliirh obstnjcled were fel!e<l, a Inif was removed 
in the ^JIIage of Paliarpnr, and a dfvop troneh cut tlirongli a vmd riiourid at Kaoli, yet the 
heliotrojie seldom rose before 5 in the affernf»on, or was \ isible later than 7 in t lie rnorningh 

Though tliese vtigaricH of itTraction did not affect the accuracy of horizontal 
angles wiiich could await hivourable opportunity, Everest realized that vertical 
angles required special jin^cautiouM. 

Btitwei'U 3 and 4 jcin. is the hour «»r minimum, and tlic same hour after midnight is the 
period of maximum refraction. 4’bough as a geni^ral rule this still holds good yet the devia¬ 
tions...are so vast and manifold as to frustrate all atterujits to apjily {iractieally. ... 

In some instances m the month of January tlie Image of the distant lieliotrofie lia<i its 
periodic hour of rising before sunset, but was never stx^n at any other hour of tlie day. In the 
months of ManJi and April, however, the holiot.ro})es at sunrise, and Air sometimes an hour 
after, wxa'O seen projocJofl higli up on tlie sky, and frequiintly in the form of a tall eoluinii. 

The afternoon rise of the flisrant heliotrope is curious aiid beautiful. The first rays spread 
theymselves like a running fire along the surface of the obstructing land, ... the light then 
descends and re-a.scends, till aft-er a few oscillations it ultimately rises into a clear round disk* 
and remains visible f ill the rays of the sun become too feeble for reflection. 


^ Heport 1830 ; Description of Hlations. 




liEFitACTION 


107 


in (l,« ruori.i,.M i-s ...(ually mmarkHl.l.., 1„ lav.,nib),- uv„ii,.T ii„ r,„„„l .HhU 
a.i)pwrK i/iiim.iiiately (,.> humi-iso, p)-„jo„to,l bj-l, „|, ih,, Kky. aaW a(toi-.,.u Ha.rl, 

tirno it grndually ViUiislKw hr it l»y nii <A\p[o;sinii. 

l hor(> am two rnotliods <.r ovorcomin^^ tliis irm,Lrnlnrity, ihr ora , .a, i!,n ,.j-diuar\ ir K iw-' 
of lovollin^^, aii(J l lio other in taking the vortical an^doH siniultaiicou.slv. ’ / • 

If two instrmnonTs l>o jdacod, oiha af, ouch station, at thosana^ t ina^ nacf, imvori^, a ji('.h.arono 
or Jainp, ... a.n(l, whilst the ohsoi v^r at ono st-atam is ori^Tagod in o),scrvi,t: t ho otlior station 
Hignal, tlio lattor ol,servos that, ottiio forrnor, tlio reciprocal anykvv roust h<, takoo cxacMv in a 
Rinvilar stalo of tlio utrnospjioro, ... o(jnall> altoi'tori f>y refraction. 

I purpose to try tlio latter, as tfio more expedil.ions aiirJ eleycint, and lo |}i,. evooi <,( its 
faihnir to resort to th<^ former, uhidi i.s the sk.wer and mom liomely metli-.di 
rii(\se simiiltaiieoiis reeiproeal vctdieal ohsorvaf ions were earned out undt r WMiiLdf/s 
superintendenee during Mav^ and June ISJT when tlie observers wa re ('(»nf in uallv 
tantalized bv tlu'se strange plKuiouunia ( 41 ]. 

Evnnnst advnses Jaeob how^ to th^al witli sueb st range distiirbanees ; 
bvery observation is iriado...thr()n^li a medium of very uncertain consisteuev and v;i/ iad>le 
teirijieniture. ... Jdie smoko and...va]ionr 8 which are per|Kn,ualiv risina from t he eartii hm e 
palpably not an uniform deriHity at a Kiven fieiaht, aliove the surface, and the ray...mn,st ho 
liable to lateral a« well a.s vertical refou‘tion. ... ddie small disk of tlie reverbonitory lamp, 
which is only 12 iuc.lios in diameter, and in a (*lear...atmosp[iore is ri^lucotl to a Inminous r>oint, 
swells out Hornetimes...into a broad ill-defined disk subtending...2 minutes of the hori/ou, and 
Vibrating more like a slieet of lire than an object inteiakKl for acemrate intorseedion, wdiile the 
visible rlisk of the heliotrope, ... an ajwrture of 2 inches diameter, is even wdl.Jer. 

The only method of oven'oming tlavse...irregularities is to await a favorable .state •»! the 
atmosphere, anrl be |»repamd to jirofit by every sucli ojiportuuity wdiic;h...o(M;*urs...almost cverv 

suimy day...la’'tw'eon 4J o'ckxdv and siiiiHet. Sometimes...the lam}) is lieautifiillv adai.ted 

to intersection from .sunset til! ]>ast midnight, (»r even later, .so that the |)atience has to he 
tried, though not to the extent...requisite wheu...o|)aque objects were the onI>' marks. 

d’lie state of tlio atmoK}jhere inimedialely after .sniiri.se...is rarely to lie de};>ended on ; 
the disk of the beliotrofu) then. oft(»n show's .small and round...near the horizon, like a caiidk^ 
shining dimly tlirougli a hole in a curtain, but, even wdiilst the obserx er is...interse(d,ing this 
object, nnotlior image exactly similar to it ri.ses to the right or left , above or tudow, after which 
the first disa[)]>mrs, thus pu/./lirig.,.the eye with...the crazy w'atiderings of an ignl.s fatuu.s. 

The only jiossible way is to give uf) ob.serving for the time Ixnng. ... until after tlie noon-day 
sun has thoroughly warmed the earth. ... 

There is however, a c-ase wlaa-ein a lateral dev iati.»n stMans to Ui |uoduced fiermanently, 
when the ra> grazes <)vnr an uneven surface. ... The ray is liable to Ikx deHecte.d fron*/the 
sloping side, ... the efftxd. ol which is to jiroduce an error against which no prudence can guard. 

Its tendency will Ije to maktx both tlie other angles vary hy a quantity either }>o.sitive to both, 
or negative to both, according (»> the direction in wliich the deflection operatic, and...as tlie 
refractive jiow^er of the atmosphere wanes...the effect will also 1 m^ vxariahle^ 


(k)MPi;TATlONS 

Oil his rt3t um to Iridia in I S 3 (K not only had Everi‘st to niakt* ptnv isiou for the 
regidar computation of the work tliat lay ahead of him, but b(‘ had also to work off 
the arrears that had Ix^en left behind in 1825 | in, 248, 25!) 7 ]. Tlw aecount which 
he liad published at liome in 1830 had covered tiie section of the (beat Arc from 
Bidar to Sironj, but not having been prepared from the original anglediooks could 
not be considered final, thougli the results it gave for the figure of t he earth gained 
world-wide recognition as EvereM's 1 st Comta/nis [in, 253 4 ; iv, 104]. 

Thera are arrears of calculation of very long standing which ought, yesrs ago, to have hetxn 
oomp)let(vl. ... The 5th and Otli volumes of the (ItHieral litqiorf won^ left; inctimpleto at fhe time 
of Lieut. (Jolonel Lanihton’s deatli. 'Fhese should now l>e }>ut iiilo an entire sfafe so that «>ne 
copy may i>e lodged in the India nonse, and the home set p(»rfected up to ifie })c»riod of 1822 
[ in, 237 -8 ], It is also...of great im[)ortaiice...f hat the com})utation.s of f ht> series on which 
T was engaged in 1822-23...Hfiould he brought to a cr»ru‘hi.sion | ni, r> ], 

' Report 1836 ( 55-8 ) ; ef. \feridlonnl An- ( xxviii ). Dlhi. .'125 { ITa iM.'. ), I 8 I 0 . 
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Thr» drtta for tiio principal triaiiglos of t-hn Groat Meridional sorion bot wi'on J )aimiorgidda 
near Birlar ai\d Knllianpoor near Sirouj wore all taki^n liy tno to England in 1825-11, and tho 
(•omfmtations...inado iindor iriy superintondonco printed at the eK|)once ol tho l^^aist India 
Company | lU, p>. 7 ; iii-Cl- Eut tfioro are...«onio hundreds of secondary triangloB 

and barometrical observations coMnected with that W(»i*k wliiel) still remain to bo (*aleulatod. ... 

Tlie computations of the eastern series on whicli Mr. Olliver has boon engaged during rny 
absence are necessarily in a very liackward state... been use tha.t party was generally in tho 
field for 9 months of the twelve, and during tho remaining :i months...tho sub-assistants...were 
totally disabled by se\ere aiul continnerl sii*kiiess [ ni, - 37 » 1 ^* 

For this work Everest secured the serviet^s of Joshua J)e Ftnining wlio had for 
so inany years been Lainbtoirs right-iiand man [ in, 37V)4J7 9 and recruited 
a number of Bengali students | 337 9 ). B>^ December 1832 he submitted 

two cojiies of the 5 th and hth volumes of the General lleport...and •me of tho plans. ... This 
work...now (!omes forth as the first fruits of the now computing establishment. ... 

One of the oofiies and the plan are...for...the llondilo Court o( Directors. Jho other copy, 
and one of two plans now in...prcfparat'ion is intended tor do[>*>sit in the olTice oi the Surveyor 
General. A third copy, with the other of the tw<i f»lans, ... wall remain wath the oflicc^ of the 
Great Trigonometrical Siir\ e\ 

The whole of the com|)Utation have lieen giuie over by two individuals, aiding independent 
of each other. ... The resultB.have been written out by Mr. De Peiiiiing, and afterwards copied, 
either by writers hired out for t he jairpose, or by some of tlie (Nimputing youths. The cof)ie«... 
have been oii two ditfei'ent oi*ca.sioiLs compared with tlie »>riginal by two persons. ... All human 
works are liable to error, and it is only in the powair of man to guard against its intrusion 
l>y care and attention | nr, 237 ; fv, t-jiage f. 

Whilst Everest himself, with the assistance of Feytou. Deputy Com])uter, and 
RadhanathSickdhar, the .star of tlu^ stiidtuits, carried out the currout computations 
of the Great Arc, computation of arrt'ars and of suhordinati' serit's wei*e taken out at 
the Calcutta computing oflice under De Penning, who was responsible for prodiuting 
the manuscript general reports in the retpiired form. 

Each field surveyor was given “extracts from the General Reports...shewing the 
maimer in which the sections and paragraphs have Iritlierto been arranged Their 
results were to be submitted] regularly to the Surveyor General “.systematically 
drawn up’'I 338 ] ; 

1st. Anglos olisorvcd ut tnich principal station -2jid. Principal Iriariglos • .h*d. Descrip¬ 
tion of each groat station — 4th. 5th. «t-h.. Secondary triangles of the 1st , 2nfl, :ird class 7tli. 
Elevations, depressions, etc. 

Sei'oridary triangk^s of the 1 st (*las.s are tliose of which t wo points are at prin(*ipal stations ; 
... of the 2 nfi class are those of whicli tw-i* or more points are <lef)andent on secondary stati^ins. 
It has not lx>en usual to introduce into the General Kefioi’ts triangles taktMi witVi a small 

instrument, but 1 sliall adopt such of those...as ai*e wa)rth\’ of contiderice to within 4b fwt and 

these will be sreondary triangles of the 3rd class. 

In regard to observations for azimuth, ... it has hitherto been usual to take tlie star only 
at its great( 5 st elongation, whereas your oh.sorvations...will require a correction for the iliflerence 
of time. J have arrarige<l new table, ... and I also enclose a sfieciinen of the mode in whiidi 

I wish the actual ohserv^ations to he in.sortod in 3 'oiir aiigli^ hooks | ob |'h 

From time to time changcH were made, in the formuUe. Most oi the forms were 
lithographed, aud as De Penning coidd not get “perfect impressions from the 
Government Lithograpliic l^rews ' ho preferred “ prepa-ring the skeletons in the oflice 
wdth tho aid of the extra draftsmen | 312 

After the move of tho Deputy Surveyor General to Alla habad in 1833, De Penning 
became the Sur veyor Generars repre.sentative at Calcutta, and computations were 
constantly delayed by otlier “multifarious and harrassing duties”. At length in 
1838 Everest forwarded to Government De Penning’s “most disastrous and lament¬ 
able accounts of the dilatory progress of the computations”, and asked tliat **my 
Chief Computer should confine himself to the performance of the duties for which 
he and the establishment were originally appointed”®. He made at the same time 

Ho Mil. 4 2 HI ; HIt.'i ( 147 ‘tH ). -'I'wn otiics TS. <1 ; UHO (’..mp. G-r., (i ; iiBO 

l.ih H V. 11). Ho Mil Dopt. IH-l2-:t‘J; L'HH ( 2:t.j-K ), M)l)ii. 1121 i 274 It ). 22 s IH. « l)l)n. :t52 
( I7!I-H1 ). HOHV HH. » DDii. 242 ( 104 .7 ). 11 .7 HK. 
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an earnest plea for his own relief from routine administration which distracted him 
from professional work [ 34, 315 7 ] ; 

Kvon aft(!r tlie rruitorials are all colltHaod, Init in Oieir unwork(wl stato, ii vast deal of skill, 
arrangcanent, aial metfiod, is rciqiiisite to dediiee the rcjsults. ... Even afU>r the materials have 
been all worked np and the results obtained, it requires tliesf^ qualities in at least an (utnal 
degree to reduce t horn to order, and describe the methods used. 

it IS impossil>le for nny person, li(»wovor iughJy gifted, to execute a task of thi^ kind...whilst 
his attention is liable to be distTacted by office rontine duties. We laiv(>» it under 8 ir Isfyu' 
Newton k own avowal tfiat he w'as liimself im(M|iial to tlie bnsino.sR of cranjaiting correctly 
unless when totally free .such disfr-actions. ... . 

I lie recent operations [ (treat Arc ] can never he so well arranged in a shape fit for publica¬ 
tion as now, whilst they are fr^vsli in the recollection of myself and otfier liv'ing jrerties, nor will 
there ever be found a person iiuvre zealously disp(»sed tlian myself to <lo justice to the subject/. 
It has o(*cupied my waking and sleeping thoughts for years. I have borne sickra^ss, priva¬ 
tions, and hardships, such as fall to the lot of few men...without a murmur. 1 ha\a^ been 
marked (ait over and over again by medical men as the certain victim of (^leath | in, 21.1 • 
3b3rb J. 

1 have organized tlie means, personal and material, by which the work has been conducted, 
the former having all be<m trained entirely l>y me, whilst of the latter., many liave been 
inyonted and designed, by me. Many of tlie most important f<»rmula^ and methods owe their 
origin to in;^‘ iiu'estigation and, wfieifier tla^y he new or old, all the most etlicient ol‘ t lie |)re.sent 
race owe their...acquaintarKre witli t,hem to my tuition. ... It never c-ould be exi>ected of me 
tlait 1 should...arrange a work of the kind without sufficient means ; without sufficient lei.sun^ 
from the tormenting and harassing routine of an office [ ]• 

No step whatever hiis yet been tak<m in arranging the materials..,in a shapes lit for publica, 
tion, ... I ha\’e Ix^ai unable to...exerci.se the snperviaiou wliich J deem necessary over tlie 
conqiutalions which have been conducted since my return to...Debra on tlie 8 th Ajiril last, for 
want of leisure, and...if tlajse (uimputations contain errors and require to be gone o\'er again, it 
is not my fault. ... 

I sluill be unable to jierform cons(.uontiously tlio duties which ougiit to be (exorcised by the 
8 uperintend(mt of tfie Survey, until an efficient Deput\^ is afqiointed to relieve me from 
the drudgerN of oflict? routine [ 324 ]. ... Tlie work must be arranged, either in India or fkigland, 
in a state fit for puhlicatiord. 

As a result of this appeal the Deputy Surveyor General, w'ho had already bt^en 
moved frorn Allahabad to Calcutta for charge of revenue surveys [ 322 ], was now 
directed to assume also the charge of the Surveyor General’s offices at the Presidency, 
leaving De Penning to his computations [ 325 ]. At the same Everest was given 
an officer assistant for charge of his field office f 326-7 ]. 

Among the many new forinnhe and compulation forms introduced by Everest 
were those for computing azimuths from circumpolar stars [ 96 |. In De Penning’s 
first set-np of the forms, E veriest found 

the arrangement of tlin tables was insufficient in some parts, and in excess in oiliers. 
These are faults entirely of mine. ... As the forrnulje are all very beautiful and elegant, T 
hope you will...make a neat and speedy job of it for me, for by tlio help of them w<^ shall be 
able w ith great ease to compute all our azimuths*. 

He (leviaed new forms for rocctrdmg vertical angles and deducing heights^, and 
reduiicd the computation of ‘latitudes, longitudes, and azimuths to as (•ompact. 
a form as it will jvdmit”. He warned I)e Penning that “the secondary triangles 
were only to be computed to the nearest second ; we have not time for these minute 
calculations”. 

I Vjssibly the problem that exercised him most was tlie disjiersal of errors amongst 
the triangles of a polygon or larger series, on which he wrote several long notes^. 

The new set of equations...wore devised by me for the purpose of accomplishing the same 
hamiouy amongst tho sides, which has hithert-o only been sought for amongst the angles. 

For several years past all iny officers.. .liave had copies of these formuke, illustrated by examples. 

... required in principal triangles. ... 

They furnish a determinate mathematical rule for disposing of small errors wliich must be 
got rid of, ... and thus take away all excuse for that most objectionable pretence of (jharlatanry 

VDDn. 342 (202-13), 11-0-38. *DDu, 413 ( 64), 29-12-37. • DDn. 321 ( 274-9 ). 21 - 8 - 34 . 
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called...“judicious s(vUu:tioir\ but wliich in in reality neither more Jior less tliaii arbitrarily 
altering the data to suit Die views of the party having recourse to it [ •lir, 252 ; i v, 00 ]. 

The inetlio(lH...hav 0 boon employed with great suciross in tlio conii)utatiou.s of the Great 
Are and Galcutta Longitudinal series, as also., all the subordinate series emanating from the 
latter, 'fhey have likewise been used by Lieutenant Jacob in the Bombay Longitudinal series, 
and, as they never fail U> improve the triangulation, ... the system of polygonal hgures has 
been intivKiuced into irwridional series of late years in lieu of the single serie.s of triangles! 

He warns De Penning against the evils of arbitrary adjustnient ; 

Of all those matters !u»U)S must be made in the Gema*al Hcfnirt because there is no .ibjec- 
tiou to using any metliod provided it be caudidly ani iionestly applied, 'the hiult is in 
cooking and dressing in .secrecy, and giving thv^ world to iiiider-staud that suc-h praetice was not 
resorted to. d’his is the underhaad jiroct^eding to which lAm term charlatanerio is is a-fiplitaP. 

Do Penning liad didiciilties wdth Olliver's longitudinal scries [ 18 - 9 , 58 ] ; 

We li)st miicli vaUiahle time while com|)uting the correct ions lor the polygons owing to a 
serious error in llutt«»irH I'alde of ProdmUs^ wliudi we use, ... and this was not discovered till 
wo harl nearly (u>m|)leted the corrections for one of tlio to lions lignrt's. Of course we were 
obliged to rocompiito t ho series. ... 

1 am now engage I in revising the t riaugles no vr the fUtaitta B<is(^ Lino, lor I hud two sots 

t)f angles recorded in tlie angle boolcs, ... and no reason assignod.:\loreovor...Mio anglos used 

in tlie t,riauglo.s are only tlioso that give the least error. ... 1 am now taking the moan of 
tlie two sets, ... hy whicli I am in ho[ies of reducing the error in the hase-liiK' f.) one iialf 
of what it was before. Ihit it will foitail...miicli time for recom|)Uting‘! 

De Penning was at a eonsiderabh^ disadvantage in that he was responsible for 
the linal work wdthout having any chance of personal discussion. For more than 
ten years his only contacts with the Surveyor deneral were by conespondence. 
There were dihiculties wdth computations of tlu^ Amna Series, and Waugh, as 
Astronomical A.ssistiint, was not synifpathetic *. 

You...rocoin{)utc the wliokj just as if you were master’, to employ the (‘om|)uters liow you 
like and as if there were n<»t, a sliorter method whereliy all this laJiour rniglit have beoii 
saved, a method of which tlie Chief Comfiuter ought not to ])e ignorant, seeing that it- is 
familiarlv known t(.> tnery suh-aasistant. ... The Surveyor General...beror»3 he loft (-a.lcutta 
presented you, for t he use of the comimting office, wit li a cojiy of the very paper in t lie ISt h 
volume of the Asiatic Researches of which you plead ignorance. ... 

The Surv< 3 yer General...has instructed Mr Prin<*ipa,l Sub-Assistant- and De|nity Gomputer 
,r. Payton to draw up for your...guidari<M3 such forms of computations as are unknown to you. ... 

The following recornputations will lie noce.ssary. ... 'fhe side.s of all triangles...will require 
to be alt-erod in the ratio of the values formerly itsed and those now introduced. On iw^count 
of the circumpolar...observa.tionsat Ramespur having been gone over by one person, t-hoy will 
require to be recomputed in toto by the approximate formula...furnished by Mr. Peyton. ... 

On ac'count of the latitudes, longitudes, and a/.imiiths having only been gone over by one 
person, and the 3 rd and 4 th parts omitted, t-hey will require to be rec^omputed in toto. ... 

On a.(M*ount of the variation in the height-...<>r the origin, all computed heights thereon 
depending will require to lie corrected^. 

The comprehensive formulaB and the regular system of his geodetic computations 
were amongst the valuable bequests that Everest left the department. They were 
in the safe keeping of his three trusted pupils, Waugh, Peyton, and Radhanath 
Sickdhar, and under Waugh's direction Radhanath eompilod the first edition of 
the Auxiliary Tables of the Oreut Trigonometrical Survey, 1850 . 

Pkofessional Reports 

Whilst Everest kept Government constantly advised as to his progress, he also 
submitted brief annual reports for all his field parties®. These did not go deeply 
into professional details, which he kept for his special triennial reports, the first 
of which was dated 30 th August 1836 ^. It covered 178 paragraphs and three 

if)Dn. 324 { 170-84). * DDn. 413 (47-62), 18-8-40. ^ Mattiematical Tables, Chas. Hutton, l«t. 
edn BMA Feb 1786; 5th cdn. May 1811; 7th edri., further iiuprovcxl, OlinthuH Gregory, bma., March 
1830. ^ * DDn. k)7 ( 257-8 ). 3-2-41.‘ * DDii. 453 ( 73-5 ), 9-8-43. • eg. eoa«on 1833-4 ; DOn. 280 ( 105 
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a.])j«'rirlioes aud ilcf-cribed all the on the (ireat An; Iron, his departure from 

Calcutta at the end of 1S32, iticludiiif; the ineasiireiiieut of the Dohra Dun base and 
the obser\ atiou of th(> triangles nort h of the Chainbal | ^c)). 

I'lie sc'cond, of 104 paragraphs, was date<l 3rd August Is31), and described the 
triangulation down to liidar, the tneasun'inent of thciSironj base-line, and therccon- 
atruetion of the astronomical circles. A su].|>lcmcnlar\- rcjiort dated 21st August 
described the closing of tlie Caleutta Longitudinal .Series, the four subordinate 
meridional series, and t he large thcodolitosL 

The third, ol 24,I paragraphs, dated 13th .August 1N42', brought tlic (treat Arc 
to a close with observations for zenith distance, flu? iruetsurcmcnt of the base 
near Bidar, and dual computations and deductions. 

One copy eacli of t hese rejmrts went to the Directors, who thereby got full 
technical explanations of the principles on whi(-h Everest was working-- vivid 
accounts of t he ditficultiiss h<> overcame—and clear discussions on futuie jnogiamme. 

'riu'se were nari'at ive ri^ijorts giving no numerical residts, for which Oovcrnnient 
was impatient [ loi-i J. Everest explained that his final profession,al “Ceneral 
Reports” with full detailed residts cotdd not be hurried ; 

'flic .'itli tinil tll.il viiluinos were,..situi ...for triuismtssiou (i, tlic lioino a-uMioritios in Dticomhor 
1832, previous to niy lioiiarture from Cai.-uttu ( io8 J. ... It lias lieeii my iiitoiitioii to arrange 
the materials amassed Hiiliseijuent to tlial jmriod iiit.. aiiojla.r volume, as .so.,ii as Hiiilicieui 
coiToct (lulu Hliall lia\ o Ummi acciirnulaitod. ... 

It never was tlie praDtif'e to conifilide .sued) n^ports tlie .*|> 4 AnitdOM.s wen^ in |)n>^ra^K. 

When t.he inaltArials are a(.Hninmlate(J in .^tutlieiont qiaaritity, a t welve-intmt IVh co.^sat iori of Hold 
oyx^rations at least ...will lie necessary to enable me to complete...snrdi a volurrav f)ut, so 
unroinittintrly lias tlie field duty been fiursued, tliat the utmost attomptffrl has hetai to work 
up the ditreront observations made in the pr(H‘ediny( soa.son. ... 

Notliuv^ whatevAjr siiould be admitted into the next Geiuu-al Report except what i.s liktdy tt> 
uetjd n(»...revision. ... l»arf s of th<i work...( viz., the celestial an* of ani|)litude between Kalianpur 
and 1 )aniar;jjidH, and the liase lino in the valley of the Manjera [ 35 |... ) yet r(anain. 

In all tri^onoinetiTcal operations a complete ma.|» or plan is th(^ last jiortion of tlie perform¬ 
ance, a,nd ou^dit nev<a’...to he talv'on in hand until the wfioli^ .»f tla^ topograjihical materials have 
biHni workf'd up, so as to )j:ive the utmost amoutit t)f worthy uumcrical data. 

The volumes of t he (.eneral Reports...are...a record of the numerical data...to form the 
elements of Mu> topo^un-phical maps. ... Matters more purely .scientitic, ... ndatin^^ to the 
higher hranches o( the |>rot<Lssi()ri, ... are usually accompanied by an introduction.,.and by 
explanations...o( flie riKnliods emphe’ed, ami the cir(Mimstanc(A.s under which...conducted'^ 

(ioveriiTDent, Jtowtn er, pressed for tallies of geographical positions to be supplied 
at once, and much against his will Evc^rest set to work to determine exact values 
for his points ol departur(\ and put in hand the preparation of tliese tables which 
were jmblished in May 1S42 [ 102 ). 

The linal (leneral Reports, 7, 8, and 9, were only just complete before lie left 
India, containing full computations and results, auci historical narratixes. Each 
Report volume included a copy of tlu^ appropriate (diarts ; those of the Great Are were 
prepared with s|>ecaal care, and showe<l all secondary and minor workk 

\ajlume 7 (xivererl all oyierationsof the Great Are, and was prepared for the most 
part under Evci’est’s immediate control at .Dehra Dun and Mussoorie^ 

Volume 8 covered the Galcutta and Rombay longitudinal series, whilst 
Volume 9 contained the work of the Budhoii, Ranghir, and Amua series^^ 

Two fair copies besides tlie originals were made, and Everest could not agree 

to a Government suggestion that.-to save the expense of cojiying_his original 

should be kept o])eM for general reference at the J Vesidency : 

Ah there in but one copy of the original documents of tlie (treat Arc series, tliey cannot 
...lie lodged both in the otTice at Calcutta, and in the andiiv'^os of the India House. The 
authorit y of all Hcientif ic works—and gtiodetical ojxwation.s y>erhap.s rnoi'e tlian othei*s_i.H greatly 


‘ReportB 3/21-R-30. =*H('port 1H42 : Govt, gave copy to ASH. whicli abandoned proixj.sal to print 
it; JASB. XI, 1842 ( 11^)-)). xil. 1843 ( 251 ); xvi, 1847(99). ‘ ^ DDn. 402 ( 57-81 ). 24-7-40 ; pams 29-31 
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onhatn-od I>n tfio tdion <.{' tho Dri^iunl ...so {}»at if any acridont sliouid 

orenr wlanobN t Uis sinulo (M»j>y sliould ho bwt, fiiutilaiod, or Injurnd in part, or in rolo, tho 
v;dno of (iio i^xtracts fnan it...will be inulorially Itvssoned. ... 

1 ’ho next volninos the ( i<Mioral Deport will roMTain matt,or ofmurli momojit to t bo Lfoogra- 
phy of India. ... 'riioro are .some thou.sands of prin<‘ipal aiai sorondary st-iit ions, and tbo 
...anxiot \ wit b juo is t o put, t bo inat orials into sia'b a .state...aw will admit of t bo work boinu;... 
oomplottal bv my sncoo8.s(»r. ovon if I sbonld bo muddo to litnsb it ])edort' I Ioa,vo indiab 

He (le\ ote(i his hist two years entirely to tliese eonipiitations and rejtorts ; 

It is manifostly to my inforost tluit mailing sbonld romain ira^ornploto, and ovory bonr lias 
..boiMi (knotod to Ibis obj(H*t , both In’ my compntors in ( 'alouttin a,n»l my a.ssistants at Dobra. 
But tboro is such a mass of mattor to b(' rodnood to onlor, and oopiod fair, aiid so inm-b tirno 
...has boon unav<*id!ibly lost in marobing. ... In marcLing ovorything fia.s to bo [larkod np with 
caro, and.-.oirico dritios ra,rol> Iwin Is'foro 12, and only thou in sfiort mart^bos. ’fbo moolianical 
habits of orunpntation lioocant' \inbingo(l...frr»in a, loiig jrnirnoy. 

it was I'oj'tlii- reasott that lie abandoned his intetdion of joining iti tlie ha.se line 
measurenumt iK'ar Bldar | 53I"- 

While tlu^ general work on vohiines 8 and h was done in ( -aleiitta under De 
Penning'f inucli was retained at the held oflice at Mussoorie, and during the recess 
months put under Waugh in his capacity as Astronomical Assistant [ ]• 

There w^as great pressure of work in the summer of lS4:i liefore Everest left India 

to bavo tho stb mid Otii \ols....brought to a oom])lotion boforo tbo .sovoral pnrtiow...disporso 
for tiold ojiorations. I liavo sot nil liau.ls bndly at work towards t he aoc'omphshTnent of that 
ond. Ad<litional aid is indi.sponsalilo, ...and I bavo tlan-oforo takon upon myself tbo liborty 
to ordor tbo temporary ongagomont o{' tlio roijuisite mimbor of oxf ra oopyiwf w t .^78 o J. ... 

Parts 1 st and 2 nd, x’olumi' 7 tb...are sutlieiently jirovidod for, ... and wiaiM ready f^»r 

transmi.ssion. Init for tfio examination of tho ]i)ans w'liioh is now’ in })rogr(».ssf 

[ A mouth later j. .M\civil ostablislimont are all assiduously ocouiiied in rodnoing t o ordor tfie 
fieldwork of tlie last season's lalioiirs, and a.nunging f-he materials for itioorporation in the 
9 tfi volume of tlie (feneral Report. Jt is a,n objeol wliieb I ha\e much at heart to have this 
volume sent, to tbo India Hoaso in a oomplete state before I quit Jndia, so tlait m\' sm'oessor 
on reeeivang oliargo of m> I lepartment may find it olear of ai’rears. 

He suggested the 15th Sejitemher for starting for the ITesideney. ' by which 
date there is every reason to hope that...th(‘ hth voluiiu^ ol the (General lleport 
will he completed Ollice was actually (‘losed at Hathipaon on Satin day, Iht^h 
September, and moved to Debra during the week-end. (kuniHitations weia^ ke|>t uj) 
throughout tht* six weeks journey dow n t-ht^ riv er and iitiished oil in Lahnitta I adore 
Everest'.s de]>art,ui*e [ 174 1- 


(JRKAT Aiu^ Books 

Everest's first (freat Are hook, fuiblished at the exjKnise of tlu^ Direetors in 
1830, had tiovered the work of the (Ireat Trigonometrical Survey from the time of 
his joining Lamhton at the end of 1818 till his departure on leave in 1825) m, 
256 - 7 ]. Its great historical interest is the introductory narrative rich with per¬ 
sonal colour. It gives particulars of the Great Arc between Bidar and Sironj, but 
was (mly preliminary to the final manuscript General fieport, volume <h wliieh 
Everest signed as completed in 1839. 

Everest was much distressed at the short supply of copies, the Directors having 
cut their original order when reading in his preface that its content<> were not 
complete and tinal [ 107 ]. 

Five hundred impreHsioiiB were struck ntY, of wliich the Chairman assigned tu me 40 (‘opies 
besides tlie proof impression. ... 1 sent 11 to Baron Humboldt [ ii, 44 ^*5 1 fur...scientific 
gentlemen on tlie continent ; 27 were presented to stdentific ladies and gentlemen of my 
acquaintance in England, and 1 brought the remaining 3 to India, of which one, expressly 
reserveil for the Right Hon’hle Lord W. C. Bentinck, was...duly received by His Lordship in 

1 dpj, 4 p.»/ pia-49 ) L4~4I. »14. ( L7S -9 ), U-f>-4l. ‘’FirKl. copy of vol. 8 completed in Lalctitta. 
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Octolwr IHIU) : u Mocond was IJaul. <\)1. (ieorgn | in, 4;; j. aii.| I n>la.i(u»(i ono < <>py 

for ni\' |)rival(i uho. 

Tho Hon'blu Court prosentod in 1S;{0..J copy oadi to the Royal Aslronornicai and Royal 
Asiatic Socictios, profossirm tliBir roadiiioss to (roinply witli roquisit ions from other scioMtific 
bodioH, and it was...tlieir intention at the time of rny leaving KiiLdaihl to ,^el( tJiO rernaindor at. 
1 or 11 gtiinea. per \'olurne. [tut L liavo since loanuMi tliat copies noi ol)(;unahlc by pnrehaw 
and, excepting 2 which were receiv’ed tfirongti yonr odice, in both of wlhf h t hf^ skodoton plan,., 
was wanting, and the reserviKl copies above specified, ... none...liavo arrived in India. 

idioso two public copies are not more Mian sutlicieiit for tlie ('ornputing ohice, ... wliere 
they are in daily use. .My invu (iop\' Ls so constantly applied for on loan tliat- I liave l>een 
obliged to iiiterdif*t t he us<' of it to everybody. 

'The book is highly s|)r»ken of by Professor Airy-, <»ne of the afilost matlieuiati(‘ians of tlic 
age, in his late treatise on the Figure of the Idartli. 

He had received requestsi from ])eople in India, iait, iiad asked them to apply 

through ari>i)ody ratlier than me, fx^caitsi^ rlie first, am I .mly writKm apphi'ct i< ai { tiVit fV.^m 
Lieut. \\ estern.. .<ni. the v< >yage Inaii Liigtaud ) nanained \ et unanswerefi. 

It lia.s all along been my intention t.o forward to the fbtn'hlc Court.. ;! list of errata, and 
an appeniJix containing many matters wlncli will...}>rove an useful addition. ... Rut. where is tlie 
work ill whi(‘h errata will not he found ? 'The impression issued from trie pn-tss onlv^ .‘1 or i 
ilays before my sailing, ... u lien I was harrassed by the bust liMd' d«q>artui-e, t lie preparations for 
my voyage, and taking leav<» of my frnMid.s. Whilst correcting...as the proof of sluxas came 
in, I was o(*cnpied in measuring .m Lord s criiiket ground experimentally wiMi the com|>eusation 
bars, and direct ing siadi alt<\rat ions in the a.j))>arat.us as were luntded [ j. 

I should (UHijectui'e that PMf cepios at Hi Rs. or 2 h Rs. each would find a ready sale in 
Calcntta'h 

IS trionths later 20 copies wore received for the olficial work of t lie departnieTit *. 

The inamisi ript account of tiie two northern sections, Sironj to ) )ehra Dnn, is 
(‘ontained in (Jeneral IPd^ort. No. 7 that K\’erest signed before leaving India’in 
184:]. Tht* puhlislied account was w'ritten up by liiin in Ihigland (li/ring tlie first 
tliree ycuirs ol his retirement. 11 h‘ Directors [iressod for its completion ; 

We feel that the .scieiititic merits of the Indian Arc (‘annot be rully...a|)]»r(‘ciated uiitil Mie 
report of the v\ liolc of its principles and opera.tions is arranged and piibli.sljHd. [Tpon tliis 
work Colonel Kverest has, at our re(|ui‘st/, l»een some time engaged. 

It is HOW' suspended in rouseipience of bis ab.seiiei^ from Ruro()e j vi.sitiiig ,\inerit*a |, l>m 
wo trust it will shortly lie resumed, a,jid...w'ill bo published in the course of t he present yoar. 
Wo look forward w ith couhdcnco to the results of its oxainination by tliose who ,j,re tlie most 
distinguished in this country and in Runqie in general, fa their acquirenients in the scieu.*es 
illustrabMl in the wor k’'’. 

It was (inly published (puulu size, in two volumes, in ISI7[44|. ami sevou 
oopies reaehed Imlia in Oetolver for f)resei)tation to v»f}i(;ers wiio had been cm|)lo3'ed 
on the Great .Arcr. in<-Iuding Lambton's old assisbuit William Itossenrode. 

The first volume contains an introduction of 12ft f)ages, freely (juoted here, giving 
H narrative of the field <qH!rations, an account of the prf)les8ional principles govern¬ 
ing the work, and minute descriptions of instruments. It conclud(‘s with tabulated 
reeonls of the observ ations and of the n*sults dcdm;(>d. Tlie se(.<»ml voimm' (.onteins 
32 platcjv illustrating the masonry towers, the etmipensation bars, great I lieodobteK, 
astronomical circles, and other special instruments, besides two " plans of trial igle.s 


AsmoNoMii AL Ohskuvatokiks : (’Ai,«'tr r'rA Timk Sionai. 

Once the observatory at the Surveyor General’s Office at Calcuttu had lost 
the stimulating inHuence of Hodgson, there was little done beyond obsei v ation for 
Time [ in, 186-9, 1 . routine meteorological observat ions | i k) |. 

In 1832 a rnmiber of officers co-operated in taking simultaneous observat ion.s of 
Jupiter’s satellites for longitude—Daniel Ross, Marine Surveyor Geneial. at Ins 
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roHitleiico in (IliovvTingiier, with hin aHfctiHtaul Ll(»yd - \Yileox, liOgan, and Waugh, at 
the s.a.o. in Park Street -Barrow at- the worksho]) in JjOiidon Street [ 125 n.6 ]—Cray 
at his observatory in Garstiri Buildings ™~remberton “with his own tele8eope...at 
Mr. (Wilder’s residene(‘ in Esplanade How ". James Hrinsef) records observations 
of a trar\sit of Mt^rcury on the nth May, m itli help from Waugh and Kenny, and 
from ‘Air. Gray, with whose Astronomical c]o(‘k our chronometer was compared 

[n October 1834 a suggestion was made by Alfred Chai)maii, a sliii)'s captain, 
that a daily time signal should be made in tlie harbour, visible to every ship ; 

In some suitable {)iace the exact moan tiiiio ma> bo nliewn, so that all iho ships about 
Calrutta may (aanparo tlioir (•broiiomoicrs...ju>(l thoroby ascertain the daily ra,t(c ... 

r always coiisidor what is lormo<l a watidimakor’s rate n orv' dubious, and I conclude that 
this...has inducod tho Jloine authoritios to order the exact moan time at noon to 1 >b shown by 
a siimal at tla^ Observatory at Oroonwich. 'Tboro is a pfoj>arat<)ry .siiz;nal hoisted about live 
mimitoH botore noon, and at the exact nooji the si^mal is tnade. Similar arraTmoments are 
made...at .Ma<iras and Port Lonis ( Mauritius p. 

Chapman iiad no use for a suggestion that it \\ould be sut!iek*nt 
to publish a weekly notice in the dazette <if‘ tlie exact times htt the Hash of tlie evening gun, 
whi<*b...<ati tnisilx' be watched from the riv('r\ pointing nut that the rating of a ships watch 
WH)uld require great accuracy. The commander is ver\ seldMin on hoard in barbonr, and this 
must devolve frequently on an inex}M 5 rienced ollicer. 

.1 conceive t fiat a |)erson may be found in the Sur\e\<>r (leneral’s (tfheo who might convey 
the exact time liy a good watcii to the flagstaff at Fort William, atid at five minutes before 
uo(»n a ball miglit be lioisted as a preliminary signal, within six feet of the mast bead, and at 
the exact mean noon it slaaild be hoisted cb(»ck up. II' this cmuI <1 d(.ne twice in a wt^^k it 
would Im a great practical iH^uetit to all persons navigating tla^ Indian Seas. 

d'liere is so much misunderstaiHling as to the longitude ot the flagstatl that 1 ...suggest that 
the longitude in time sliould ac(‘ompa.ny the notice, so as to enalile us to ascertain the exact 
Greenw^ich mt^m time when it is noon at the flagstaff at Foil William''^. 

This was passed to De INuming, who ofifenal exery help from the Surveyor 
Geueral’s Oifiee iu (Tiowringhet* ; 

The f)lan,..of conveying a clironometer to the Fort ...ma\ casil\ he effected. 4 lie cx|.>cucc... 
wMiiild be ]>alaukeen hire, arid a small renumeration to the iudi\ idnal emplov ed...w ho must.., 
lose nearly 2 hours...from tlie olTici^ duties f'or that purprisc. Dut...exact mean time^ could be 
shown by a signal at the observatory, to be I'cpeated at the tlagstafl in the Fort. ... Ibis... 
promises greater exacliie.ss, and would ultimately he attiaidcd with less e\[>ense. ... 

After the preparatory signal is nanle with the hall, it should he allowed to fall freely at 
the exact mean noon instead of being hoisted chock up. ... I he effort re(juir*ed to overcome 
the resistaiice ol a body Dorn a state of i'e})osi5 to one of motion would o(M*asion ji loss of finie^. 

lie later reported to the Surveyor General 
tliat the signal for shewing mean time commen(;ed on the 28th /fanuary last j 1835 ], and lias 
f>ceri contiruu’-d every day since ( Sundays excepted ). 4die signals are made by hoisting a 
black liall to the top of the staff on the oflU'e 5 minut.es before noon, and as a- jireparatory 
signal to he followed up immediately at the Semaphonx ddion at the exact mean noon, as 
indicated by the clo(^k and chrormmoter, the ball is di’ufiped down instantaneously, while th« 
same is done at the Semaphore im<icr the management nV a non-commissioned officer. 

I have...devoted a grvat deal of my time...in taking ohserval ions for the rate of the clo<d< and 
chronometei% and making the signals, ... hut...have assigned that- duty t.. Mr. Fees, ai)pointing 
Bab< Nil ('omnl (Iliose to lussisf [ yp) ]'\ 

The Herviee wa.s interrufited from Kith July owing to the move of tlie office to 
new qiiarttu's [ ] \2 j. and the wignals w^ere not resumed until lOth May 1837, 

from which date t he <|j|ty has Ikhui entrusted to Mr. Pees iind t w'o of the Hindoo cornputers. ... 
In the original plan...it was prop«»sed to erect the old wfKideii observatory oir the top of a building 
of ab-art 14 feet high, hut...it occurred to me that a pucka Iniilding miglit he erect,efl at the 
same cost, ... and...(Vq)tain Fitzgerald [ ui, 4 * 48 ], the Oivil Architect, ...ordered a pucka 
building tr. l)e erected, ... sf> that the w'liole ohsarvatorv is a gooil, suhstantial, pucka Iniilding®. 

The 8ignalR now^ proceeded regularly, even thougli Government refused any 
special allowance for the wtaff employed, or for the engagement ot an extra assistant 

» fASB 1 Sent. 1832 ( 408 0 ; 504 5 ). ^DDa. 204 ( 07 0 ), 17 40-34 ; Buc. 20 40-34. * DDn. 
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on Hindu holidays', in April 1838 De Penning’s relorencr to the extra work 
thrown on the (joinputing office cidled down an indignant oi-der Irorn Everest to the 
eftoct that nothing whatever should interfere with the comjnitaf ions, and tiie signals 
were only allowed to continue on that understanding | io.S j-. 

llie tinu* ball wa.s not always punctual; 

This (lay, Mcnday tho I8t(i Novcrnl»or i8:j{)/tho hall at tlii^ Fc.ri .(ivippod in serouds 
later than nioan ikioh. 'Piie hall at the Siirvoyor (l^meraTs Olhcc was drepiied cru-recMy. 

'This day, Wednesday the 20t[i Novornlier IHlMl th(^ ball in tho F<»rt drofiped XU 
after moan noon. The' hall at the Surviwor Oonorars Office was dro[)]>od corro(dly‘h 

T rorn 1 So.) the signal was cliauged to I ji.m. in8te«T/(i of noon, and in 1858 
new time ball was installed at Fort William operated from the Surveyor 
GeneraTs office by electricity. Responsibility was later transferred to the Tele¬ 
graph Department, till in 1935 it was taken over by the Meteorological Office at 
Alipore, half the expense, Rs. 290 a year, being met b}^ tlie municipality^. 


AstroNOMK’AJ j Orsek\ a'I'okies ; Maoras LreKNaiw 

Though lie iiad no administrative relations with the astronomical observatories 
ol Madias and Lucknow, llu^ Surveyor General niaintaineci close profesBional 
correspondence with them, lie referred to both for corresponding observations, 
and for data regarding circumpolar stars for aziniuth observations | qf) ], and 
others for zenit li distances [ 97 ]. 

After GoldinghanTs retirement from Madras, tJie duties of Astronomer were 
taken over by Duncan Montgonicrit' until he was rclic\ ed by Thomas 'faylor in 
1830. With the previous consent of the Directors, K\ crest obtained TVyIor\s 
services at Cahnitta at the (uid of 1831 to assist in the measurement of tho base¬ 
line and comparison of tlK‘ standard bars. 

In December 1831 James Herbert was appointed to Lucknow as Astronomer to 
the King of Oudh, by whom lie wixh commissioned io organize an observatory and 
purchase instruments. 

The obstfrvatory was romulcd in the year 1832 by tfie lam King of Oiide, Nasar IJddin 
Hyder, and the first Astronomer, Major Iforhert , i.hen Deputy Survayyor Oeneral, was (diosen 
by Lord Williatn Iknitinck (»n account of his eminent r|iiali(ications, and long and arduous 
services. ... Major Merlfcrt., haxdng made t-he preliminary a.rrMngements at Lucknow, and 
ordered tlie requisite instrumental oqui[)ment from faigland, died in...]833. 

He w as succeeded in January 1835 by Richard Wilcox, 
an excellent ohs(3rver, a skilful mechanic, aial prat tised com|)uter, us well iis a tolerable 
proficient in mathematics. He had, moreover, another rare cpialilicatitfu whic li...pre-eminently 
fitted him for the post of Astronomt^r at a native court. He was a dLstiugutsfiod oriental 
scholar. This able officer built the ohservatiay, |)nt iq> Mie instruments, organistfd l-he plan of 
operations, and brought tlie ol>servatory into a stato of higli efficiency. During t he course of 
several years fie has coII(H!t(*d an immense mass of excellent observat ions, ('fuc^tly planetary and 
lunar, and therefore difficult to reduce®. 

The ''meridian instruments’’ were ready for use in August 1841, and the 
observatory was said to have been ''the best equipped in India*', with instruments 
of the liighost elass—a mural circle of 6 feet -an 8-foot transit—and an equatorial 
of more than 5 indies aperture by Troiighton & Simms- with clo(*k8 by Molyneux”. 

Tho following exti’acts are taken from Wilcox’s let ters ; 

18th January 1844. ... My first as.sistimt...[ was ] comjHdlcd by ilMicalth to loavo Lucknow 
at the same time that I was c.alJed away on regimental duty at- tlie end of last yeJir. The 
Assistant having been incapacitated, ... 1 recommended the employment in liis placid of three 
educated native youtlis from the Allahaba-d School.Highly satisfied. ... 

7th January 1846. ... Mr. Air^\..f)oint-ed out that we ouglit to take advantage ol‘our more 
southeni latitude to make great numhor of daylight ol>servatiouH of the planets. ... We hivve 

* l)I)n. 301 ( 484-6 ). 14- 11 40. » DDn. 348 ( 140-3 ), 15-3 38 ; 304 ( ISI ), 28 -4-3S. aovt. Gaz. • 

DDn. 355 ( J41 ). * Statesman, 17-1-1935. »from Waugh, IO-U-48 : DDn. 462 ( 232 4 ). 





116 


Geodesy & Allied Sciences 


csrtaiiilv inudt^ ii jirrotit liunibor, ... t)ut...w 0 boloii^in^ lo tho bi^li rtingo 

of our t 0 m|XJratnr 0 . A troniulouH niotioii «»f the atmoMplioro...oeeiirB...during the day; ...I 
have frequently seen Venuti juni}) away from the wire to tlie full ext/ent of tier semi-diameter. ... 

One could not wish for Ix^tter observers ttian our...Hindoo lads, ... and I Ixdiove that our 
transit observations, in whifdi I take no part, ... will com])ete with those of any observatory. ... 

There is no printing press at Lucknow, and Calcutta, tlie nearest place possessing a press 
compeUmt to sux'h a task, ... is (100 miles distant. The King, m(>reo\^er, thougli willing to pay 
<lown at once a sum of 500 £ or 000 £, detmirred to a large annual exiiense. 

22nd Jan. 1847, His Majesty has placed £ (U)0 in my liands for printing tlie first three 
years observations, sejiarately, after wliieli be is willing to grvint £ 50 or £ 00 annually to liave 
our results |)rintoil in the Memoirs j has ], it* the So(;iety will accept themC 

No action had been taken about the printing wlien Wilcox died in October 1848, 
and a year later the Principal of Delhi Colk^ge wrote from Ln(*know ; 

Two months ago the King abolished the cibHorvatory, and tlie (mpers and instruments 
are in charge of a native otiicer wlio ueitlier knows English nor astrcmomy. Some years pre- 
viou8...tho King granted six hutwIrfHl pounds tor printing the observations, d his sum is in 
trust of Mr. Wilson of (lhazcepore, tbe ( Vdonors cxe<Mitor aid bn)tfier-in-law. 

The observations for tlinM' years 1842 :t-4 are n^Uiced, and might at once he printed. ... 
If you think it would he useful to ]:aiblisli lhem..,or...def>osit them in mss. in >'our Society, 
or in the Observatory at (irtHmwich, your Society' have only to ex(>ress their views to...the 
Resident at Lucknow. ... If the pa|M^rs remain hcr^y Ihev will Ix' destroyed by t he white ants 
in a few years or rnoiitliB^. 

No fluids vvero available and tlie Snrvt^yor (general wrote In 1852 ; 

The instruments...were constmetod by the ccdobratetl aiiists Troughton & Simms about 
1833 to the order of the late Major H<'-rbert. ... d'hf^ mciidional instruments ai-e of tlie same 
size and power fis those hithei*t.o in use at the Koynil Ohservatory'^ at Greenwich and the (.■arm 
bridge. .. I consider tiie Lu(*kn< )w iristrurnents valuable, and ])erfef tly sutlicient tor a lirst class 
obst^rvatory. In fact, they' far superior io the ap[)aratUH in the Matiras and Bombay 
observatories, dlie library, moteorokgieal and magnetic ap])aratu8, as well as the e(|uatorial, 
would be acccf-itable to my oftice. 

Waugh had ideas of getting a worthy observatory built in ( -alcutta, staffcgl and 
equipped from Lucknow^ provided the instruments could be obtained free of charge, 
but this came to nothing. In 1855, ehortly after tlm annexation of Oudh, he sent 
Strange to inspect the instnimonts and records w hich wore in the charge of 
Baboo Kaly' CJianm, ... now T'reasurer to tlie Residency, ... formerly’ assistant at tlie 
observatory. ... He ap}:Kinred to me a {wsoii of considorahle attaininemts, and po.ssessed of a 
complete knowledge of the working of t he ob.servatory. 

Strange spent a week at Lucknow% and found the instruments in good order, 
except for w ant of cleaning and lul)rication ; 

The transit instrument and the circle...both require cleaning...but they are otlicrwise 
in good {ireservation, ns I sfitisfied myself iiy putting them in motion. Those...are k*cated on 
the ground floor, each in a lofty and spaciou.s hall with...hoarded floors. 

Tlie roof is flat. The shutters of the roof are hinged, I believe, but they were partially 
out of order, and T did not examine them. The wall shuthira run in vertical slides, and they 
descend bfidily entirely out of .sight into the subterranean appartments below. JJiey were not, 
however, in working condition, some warping having apparently^ occurred, ... 

I did not see more than a small jiortion <»f the records, being unwilliug to givai Baboo Kaly 
Oliurn the trouble of |)rodu(diig them for no definite purpose. He, however, was good enough 
to show mo a few sheets ( duplicate copy) of tlie circle oliservations. 4'hese were neatly and 
clearfy wTitten in ink, and wore rediicerl, but they’ boro no atmsting signatures whatever. 

The obs<ir\'atif»ns seenieil to mo, as might be expected, excellent. ... 

Tho...ref)lie,s liy Baboo Kaly (diurn to m,v fjuestions rt^fiectiiig tlie records...point to a most 
distressing conclusion, namely that a gnxit part ol tlie labour, skill, and money’ lavished on the 
Lucknow (jbst^rv’ator.v lias been ox|Mm<le<l in vain. ... The flrst ah:»p...i8 to roflcue wdiat remainii 
of the oliservations from tlie dopredatiims of iiLsects and place tliem in safe custody luitil 
opportunity offers for having tliem nwluced and published. ... 

There seems to lie very' strong reasons for resuming work at Lucknow itself. If this were 
done, I believe that the observatory might be in full ojioration within a fieriod of two or tliree 
months from the appointment of an astronomer and assistant. ... Tliere are still at Lucknow 
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sovcipul Hion. ol tho oHtMi)!islviMfMit t<>f‘i 1 orii|>l<1 wlu) un^ \^'oII with tht' .sub^ 

ordinabi (lutieH, ... who would prove vor\ ust>ful on the first roHuirifdiim of o]>oni(ions. 

Kali ('harari iioiod lliat regular observations both of Mural (Jircdf' and 1>aj)sit 
eommencod iu Septemfxrr 1841...and (‘ontirmed uninterru[)i4^(l till tlie (ith of August 1849, the 
day uf) to which I was there. Kroru Sojaeniluvr 1841 l-o t he end of J845 hotii 'rransit, Hiai Cirede 
observations were reduetHd, «»x(-ept last of transit ol»st^r\'atioiLs of 184r». The lx )olcs r>f H(|uatorial 
observations are nearly eaten up by insticts. Tiie ^reat^r porti<»n of the inatenais are eater» u|» 
by insects arid wiiatever renuiin are quite...iisc*l(vssb 

After the capture and octuipation of Lucknow in 1857, Janu^s 'I'cniiant had the 
opportunity of visiting the old oftserx atory, and found tliat instruriuuits had all 
been destroyed. He lourid ‘that the doors and windows had lx‘en reino\(Hl and the 
dome of the Equatorial liad l>eeu jH^rforated by two or iint^e round shot , but t hat thf^ 
building itself w^is unhurt 

‘"Thus”, writes Markham ‘all tlie work of this onci/ first class ol>ser\’atery has 
been lf)st to the world, and its reeords have pcris}i<‘d without rendfuirig a?iv r(\sult 
to seienee 


Maonetjc Ohsekvatorjks 

In April 1839 tlie Royal Socitdy made proposals “for the establishment of 
magnetic observatories in various parts of...India’' in concert with 

ft naval ox|)editi()ri...to th<^ Ant/arctic seanh and...the est-ahlishmont of fixed Tna^nietic obser^ 
vatorios in various localiti<^s of t he British Dominions, to contmne during the ahsence of the 
©xj>e(lition. ... Obsesrvatories ha\ a* been ordered to he established an)y)K't.xpiipped and oilicered 
for throes years. 

Four stations were to l>e established in Ma«lras or Leyton, and at some interior station iu»ar 
the Himalayas, and also at Bombay, ... in corres|)ondence...with the numerous European 
observatories euga,g(»d in similar and simultaneous (»bKervation, and [>la<*ed under the direediou 
of observ'ers who liave beconai pra(Tically familiar with the |xw‘uliar and doli(‘f\to manipulations 
required, by personal communication w'if.b..,|*rofe»8r>r i..loyd of Dublin^. 

The Directors undertook to co-operate, and to “cause an officer of Engineers 
from eacii of the three Presidencies, who may be at home on furlo’, to make Jiimself 
practically aesquainted with the instruments”, and to report to the Surveyor (general 
on return to India. The officers select^nl were Thomas Jervis from Bombay f 11 , 
307 - 8 . 317 ], John Boilcau of Bengal, and Samuel Ludlow uf Madras*. Ludlow 
was directed that, after receiving instructions in Dublin, he should go to Bristol to 
see the tide gauges which were being (;onstructed there for the Company | iiq | 
Later, Charles Elliott of Madras Mas nominated instead of Jervis to accornpanv 
Ludlow to Bristol, and to take charge of an observatory to be constructed at Singa¬ 
pore instead of Bombay [ ii, 307 |. 

These three officers were plne<Hi on special duty from lOth November 1839. 
and were to return to India by the first shiji of the new year, each accompanied 
by three “sergeants or sappers”. Boilcau reached Madras iu June 1840. and Simla 
on t-ho 24th of Soptombor, porno wtx4v.s lioforo tho arrival of liis assistants witli iustrumorits^. 
He had taken observationB of dip on his (mlaiupiin journey by tlie way, at Allahabad, .Fiitteh- 
gurh, Bulandsbahr, Kernal, Ambala, and Bar at the foot of tlie bills on tlie roa<l to Simla®. 

The observatory w^as established on Bentinck Hill that was later oecvipied by 
Viceregal Lodge. The site is clearly shewn on a survey of 1872 4, lieight 7935 feet, 
distant about 600 yards west of Peterhoff, then the (lovernor Geiiera.r 8 resideitee. 
The slopes to the south are marked BoiJeauganj^‘\ Observations wTre continued 
from 1841 to 1845, in spite of repeated efforts by the Governor-General to liave 
them discontinued on the grounds of economy. 

* from Strange, to 8G. 12~2'5(>; DDn. 601 (184). *( wb ).. xvm, 18r>8(287 ). ^Markliaui 
(328). ‘under Capt, JaineH Clark Ho8s (18(K)--82) ; Kt. 184.3 ; DNB. ‘from HerHchel; 3u 4 30 ; DDn. 
343 ( 230“7 ); John Frcdk. Herschel ( 1792-1871 ), Ist Bart. 1838 ; DV/l. Dr. Hutuplmy Llovd ( isciti Hi ) ; 
of Trin. Coll.;/)iY/?. “Samuel Edgar Owen Ludlow, Mad. Engr«. 1830-63, d. 1888. ’DDn. 343 
( 286 ), 13-12-89. * these included J. B. Orioenthwaite, W. Craig, and C. Nuttall; X, 1841 
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Tlie first that Everest knew of all this was a notice in a Calcutta j)a})er of 18th 
July 1840. an “iiulelicacy to myself which I arn willing to pass over without com¬ 
ment’. Whilst expressing the honour he f(Jt at being connected with these plans, 
and bowhng to “a decision thus solemnly passed by...!he Iloyal Society and tfie 
Honourable (Jourt ol l)ir(H‘tors'\ he asked “to be allowed to disclaim all res¬ 
ponsibility as to the success or failure of...the magnetic observations, ... and to 
consider the gentlemen conducting them entirely ind(‘pendent of iny authority 

He suggested that tlie hills nortl) of Dehra Dun might be more suitable tluin 
Simla, and asked autljorit.y to purchase certain scicmtific books “that 1 may ixwive 
my ac(piaintance whth a subj(‘ct wfiicdi I have for a long period been necessitated to 
lay aside”’, tlovernment insistrul, howxwer, that P>oileau sliould forwxird a co|>v of 
his observations to the 8urvey<u- (huieral. w lio should forward it to the Direct tors 
w'ith his professional comnnaits. Everest had hoped, he w rites to Boiloau, 

thjit lli(' (J )VorfiriHVif would hiivo Icf (df nil eoiiiifvfion will) of inuLTiiof isru for, 

in truth, it in one of whirh iny knowlivlgo i.-i r»f the srnallost |)!»ssil)l(\ , . whnthiM’ as roL/anis tha 
t liHory Of pract i(‘o. [iasidas u hicli, I fiavo l)ut faw hooks (nvUiuy (>n t-hn snhj(H^t , 

M. thot’s araita da rfiysi(|ua, anU Ikirlow’s Maj^nal ic At I rariit »ij, and siiah lika. 

I am not to HSca,|>a, ... f)ut am (IrKanatl t o a<'t. lika a da<id vvai^.'^lit up* in you arai. is 

ohviotnly of iinfiortaiiaa to take* dalii^ht- in a\'ary occnrranaa to whii li wi'* an^ fojvihiv sulijaaiad, 
... avan to Ilia pullirm on ofa pair of tiirlit. loots whan in a hurry to i^at in lima jLr th<^ st aarnar. 

• Irinkini^ soma wina, and so forth, tliarafora my hast wa^' is t(* ^at up 1 h(^ sni)ja(*t as I Ixist jiiay 

You ara, I know, an al»lo draftsman it runs in your fami)\ })arhaps yon will...oMi;j:a ma 
with ilrawingsund ilasariptions of all your instrnmants, and, morao\ ar. land ma ona or all of f,h<^ 
followina works—'Taylor’s .Sciantilia Monioirs - (laviss's Intansitas Vis 'Tarrastris arl Ahmsnrarn 
Alisolutain Kavoaata (danss's tUvsnltata—Poisson's Works on Ma^natisrn^. ... 

Pray aonvin' my kind ramamhranao to Mrs. Doilaan who, J hop(\ has not torgottan nia. 
and ramambar that- I sliall ha mo.st happy in aid yoo 't» rofiairino any of y-jur iiistnmionts 
that ina^' ^'al disablad, for whiali I ha\'(' not got had moan.s't 

Two months later he paid a visit to Simhi, leaving Dehra in September 1841 
I 174 J, hoping to improvx^ his knowledge of magnetism by “seeing the practical 
wx)rking” of the observatory. H(^ reports irt December on “the exoellenee oj‘ all 
Capt ain Hoileau’s arrangements ”, and rc^conmionds that h(^ should take over responsi¬ 
bility for t he observatories at Singapore and Madnis. and the printing of all their 
reports in Simla. The Directors then ordered that future^ reports should be sent 
direct to England by the several observatories, tuid t hat i lie Surveyor (b*nera1 should 
be relieved of further responsibility'*. 

The obst‘rvatory was closed down and the staff dispensed towards the end of 
1845. The building was dismantled about tw o years Jat/er^. 

The printing press attached to the observatory accompanied Boileau first to 
Allahabad, and later to Meerut , for printing in I85n 

A collection nf Tables AstronoynianU Meteorological, and Magnetie^d, also for determining ttee 
Altitudes of Mountains ; comparison of Trench and English Weights and Measures^ etc ; <‘nrn])utfnJ 
in the office of the e.i.o.’s Magnetic Ob.servatory, Simla, unUer the direction of Lieut Lolonel 
J. T. Boil0,aii, Engineers, Superintendent. Umballa. Printed T>v liicbard (;^a^^en. at tlie 
Hon’ble E.I.C.’s Simla Magnetic Observatory Press®. 

This press...acquired a high reputation for Die accuracy and neatness Avitfi which...its 
tahle-wmrk wxis executed. After completing the object for wliich it was estahiished, ... it was 
transferred to tlie College for Civil Engineering at Itoorkei''. 

Abstracts of the iSirnla records were sent to the Royal Society, which published 
the meteorological observations in London in 1872. The original records and instru¬ 
ments w hicli Boileau had packed for England on Ids retirement, were destroyed by 
fire at Agra during the mutiny. The whole of the six years’ magnetical observa¬ 
tions’, including those from Singapore were lost. 

In 1849 the Directors ordered that Elliott should rasiime ob.s(‘rvatioiis at Madras, 
but he died shortly after starting work on his return from England in 1852. The 
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magnetic survey was then, in 1853, entrusted to the Sehlagintweit f)rotliers, and 
the instruments sent to hiUgland from Madras to he tuned u|) and compared foi 
the purpose. 


'PiDAL OjjSKRVATIONS 

Tidal observations formed no part of the survey programriK* in Kverest's time, 
and in a letter of February 1834 the Directors wrote ; 

It was not our intnjit ion to incur any conMidoraljlo f>xj)onH<» in (>ursuin‘j^ tins ot)joct of w ionco. 
Iho i idn Krt^isierH nhould bn kopt wlioro tliis c-an bo done wil-f>oiit ita^on voni(^nf‘o, and at a 
small char^B. Wborovor sciontilic imwi may ha[)))Bn t.o bn statiofiod vvitbin tbo tidc^-way, 
tlioy would no doubt roadily undortako tlm duty, but it (ranrjot b(' commit t«^d.. do unoduentod 
EuroixmiiH with any ]>rosj)Oct of a.dvantaf.^o. An inc<».-rcct ro^rj^tor woiild lx? usf>loss, since its 
inaccuracy would o?ily misloarl. 

Wc loavH it to your jialgomont, thorofort?, to ollbc}, t in? oi>joct wli(?rc it run lx* douH without 
inconvonicucc. a?id at. Hm<ill nx))(»nso. Wo transmir Ibr \.nir iulonuation a iuouk. raiidiim 
profiarod by our HydroLe‘in>i»cr, Captain nors})ur^li, on I,ho suhjtxd h 

l)on[)t lo88 in |)nrsuit ot this poliv'v during tlu" tiourse of Ids re\ (nme sur\ (‘W Ilenrv 
SuLloris in lS3o had a scries of tidal observations lakdi on tlu* eoasi near (4dtla- 
gong [)y his assistant (a \v. Mullins-. 

In 1S39 Flliott and Ludlow, ol the Madras Fngineers. wer(‘ deputed to visit 
Bristi»l to 8fX‘ the self-registering tide gaug(‘s wfdeli were l)eing mad(‘ tluvre try a 
Mr. Bunt [ 117 J'h The gauges were Ixnng made on the ordm* ol' iIh' Fast India 
Comjdany in ord(?r “that a series of tide ol>servations shall be earriidl on h) xarious 
parts ol India”, and one ol thmii was to la* s<d u]) at Siiiga])()r(' nndca* Jdliott’s 
sup-rvisionb A daily r(‘gist('r of tides Inni been ke]>t np at Singapore from Sej)- 
teinlxu’ IS34 t(» August 1835 |)y Mr. J. Dias, “an (‘\tra jxvrsoiv engaged by tlie 
Master Attendant at tlie recpiest of Fi'ofessor A\'lievvel!. w In) jvnblislKni in tlie 
sop/ncffl 7^ ranmefof tfu lutyal Sociftt/ “14 laborious mtunoirs o]i fidt's. I S33 ob”''*. 
Dias dr(‘w no salary for tb(‘se obsevrvations. but wns allowed a gratnitn of Its. 100^'h 


Mkteoroiaxjy 

Regular meteorological observations vv<Te k('pt up at the Sur\(‘y()r (hmerars 
offices at (Jaleutta, Delira Driri. and Mussoorie' | in, 273 |. ( V)]>iesof the ( alcutta 

registers, besides being pulilisluai in iUn J(>t(rna/ <.>/ the Soripfy^ were regulai'ly 

sent to Fvinest s pai’son brother at Dellii | 33, 120 |, \> lio kept up his owt: oLs^xva- 
tions and eontributed a nnnilxM’ of papers on t he subjeet^. 

Interest ing records were sent to tlu^ Sur\eyor (Jenei-al liy Dr. Rliodes at ( lierra- 
punji, widely kmiwm as the station whth tli(‘ h(‘avicst rainfai'l in India, being jierclKal 
at tfie head of the south-east escarpment of the Ivhasi Mills [ in, 1)4, 27 ]. He 
writes in April 1831 , before tiu? monsoon ; 

I'ho baroinutor and thermomuter an?...in a nx>?n opening by a trlass doDr to (he w(?st.wa,rd, 
by which tlu? apart-ment is lighted. It is very small and...has to serve me for Ixulroorn, 
baggage, and evavrything else hut dining ; conseciuontly it. is much warmer in t he morning than 
it ought to be. During th<» howev^er, half of the fokling d<ior is alio we I to rermin o|)en, 

and tlie temjxiraturo of the room Is about the same a-; <m(. of down's in Mie sfcide. Uaie 
barometer sta.nds behind tlie oiien half of the door, and is thus prelt v freely exposed, l)ut 
ipoquires some care to sfmde it from the <?vening sun. 

MU) to T>. (Puh), 2t 2 :u 1 with menu*, on .War. Dopt. ohsos. at Kidcleri)m Docks. 

^,/d/S'R., VI (Olh ) ; .Markham { 212 :i ). -‘T. C. Btmi of Siiiall Street Court, bristol. ‘.MLS7^ xm 
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Tlu) t(mi|)Gratnro of fho air is thou, 1 lioliovo, corroct. For tho evaporatiiii' surfaoe, tho 
thorrnoniotor, fiH\ iii^ tlit» bulb (N)voro.l with a f)ioco of muslin thoroughly wottofl ( aftor tho 
inaiiuor shown mo by (Vi|)lairi Ilorbort), is hung closo to tho tlry ono, and soldom is more 
than or 3 d<^groos Ixdow it, i»fton,..noarly tho sanio ( m, 2 pi |. 

1 havo..d>oon acting mcorroctly in koo|)ing tfio thormionotors indoors, but W(^ had no 
jilaco I'on^ to i)Ut tl)orn whoro thoy would bo but tho room bofore rnontiono 1. ... 

I’ho cliinat(V..has, duriio/ l.ho months tliat wo havo boon lioro, folt anything but damp, 
oxcof)f vvlion (lio oc(‘asional clouds aro passing and onva>lopt» tho lulls and, as to tho salubrity 
o( th<^ climato, tho prosont }ioalth\' stato of tho dotacvhmont spoaks highly in its favourh 

Again, in diiuo, shortly befor(‘ tJie conimoTicenient of the monsoon ; 

Tho nanai-k in tho llurkarah^ that ///c rains had set in irilh (jreat radence at Cherra is in- 
oornH-l . iiy a odoroiico to tho d’alilo, il will lio obsorvo 1 that for tho last 20 days of tho month 
I May I th<» woa,(-hor has Ixvai romarkably liu<>, and abnost Irt^o Irom rain. Hy a s<»lf-rogistoring 
thormomotor sot at tho bogiiming of tho montli...tho tonifxa-aturc during tho day has boon as 
high as it) , and at night us low as 5(> . I ho chmab) now is cory dohghldul, and surt>assoa 
tlio finest summer months in l']ngland*‘. 

Everosl oticouragod his surx oyors to kooj) up metoonhlogical records, and writes 
to Murpliy at Agra in ISdd abt>m a raingaiige ; 

Data, unK^ss they ar(^ accurato, aro worse t han no data at all, and do more miscliiof than 
honofit by |)ro]»;igatiMg <u’ror. As you are an ingcMiious person, J wish yon wnnid try to 
manufacturo a raingaugo on (lie priuei|)lo of that vvhiidi was otforod tt> mo for sain hist year. 
Whether t.lio thing will answer I do imt know, but the prinoijdo is ('lover, arid if tho pivots 
of tho who(d-work ho highl\ jiolishod in the first instanoo, and all ki-^pt oloan, and slightly 
tnlichoil with goose oil, I set? no reason wh\' it sli<aild fail. 

Little pio(?os o{ agate for tho pivot.s...would holj) to jirosorvi' tho motion. ... VVIkm-o so miu^h 
inoistun' is eoneornod stotd pivots would not, do, so that y<»n must gist tlio hardiest brass, 
d’he a.d\a,utago of th(» arraugoniout is that it, readers you indotiondiait of (naporatioid. 

in ls:}0 liedford leported that tiie ‘‘ujiper rain gauge at t be Survey or (kuierars 
OITice is (piitn useless for heavy^ falls of rain, as it shows but two ineiie.s”, and he 
indented tor one with eylinder 4 h'ot long and 3 inches diameter, with a cuj) of 
f) inches diameter, to lie mad(' of copper. 

in I S, 42 an Indian Cominittee of the “ British Association for the promotion of 
Science’' was Ibrinod of gtaitlemen in India, having “the s(*ieuice of Meteorology ar, 
one jiartimdarly (itti'd for...early attention", 'flie tiist. memlieis were Sir Edward 
Kyan, a Higli Court dudg(‘ Ceorge Swinton, Secretary to (u)verninent--Richard 
Benson, Milit ary Scen'tary fTanies Herbert, Astronomer at Lucknow Dr. Turnbull 
Christii'. of Madras Medical S(mw ice and James Rrinsep, Assays Master. The last- 
named, being Secrt'tary, asked that the Survt'yor (General miglit supply all the 
instruments he could spare, and reported that “the Madras Government has been 
induced to write to Eaigland for twenty complete sets of tlie best meteorological 
instruments"®. 


Geology 

There had been no official geologist with the Great Trigonometrical Survey since 
the time of Voysoy [ nr, 264 6 , 508-10 ], though James Franklin had applied for 
the post without success [ ni, 4()9 ]. Everest encouraged all his surveyors to make 
collections in an arnateurisli way, as indeed, the Directors had particularly asked. 

It is a.n invarial)U> ruk^ with ull ray subonlinut-os to eolloot sfiooirnems at my ditToront stations 
ami giv('. d<‘S(‘ri[)tioMs of tho formation.s of tho (uiuntrim wo [ijiss through, a duty in which 
Liont. A. S. Waugh...stands pro-ominont amongst us [ 271 

Reports atid s[)eoinieti8 wore generally pa.s.so<I to EverestAs brotlier, who was a keen 
geologist, and contrilnit.ed a number of papers to the Asiatic Society’. 

In one placc'^ Everest refers to the geological work of Tumbnll (Christie, who had 
worked in t he South Maratha country, and written many papers for the Edinburgh 
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New Philosophim^^ JournaV. Ko oitidal encoiiragcineni Mm, however, given to 
John ( aTnpl>eJl, oiu* of the Madras .surveyors, wlio was an enthusiast on many 
subjects besides his luofessional siir\ ey [ 252 , 259 ] and writes from Salem ; 

W iifi to tlie (iooloow'al Siirvfn ,, ... it is im]K»ssitile to say...of what advanta^^o it iTiay 

pr<;\(^ to ill a niiiioral«*oi(..|l and foinnion-ial way. Hut lately only 1 liavo diseovorod in- 
oxluuistiMo sloros (»r (’arl)onate of Soda, whi<*li...ea,n f>e oa.sily puritiiKl by (•tystallization, arid 
wlvifl) a cominon ial {jcritloinan is now tr\ iiiLr lo introduce into tlu^ inarkc^t in England. A 
8uppl\ ...would 1 k^ inwduablo, just ...when tlio supply of suli)hur requirod for it.s production in 
KiiL^land lias Ix.Hni cut oh, while...pure salt ran he lu^re prorluco l for a mere riotliintr. 

1 dn not prolcss t o he whal is called a (Jeolori.st^ ne\ er liav'iiiL^ studied in Enidand, and, 
...iike I )r. Ihia/.e-, am tiM-Iined to <lisheliex i^ t lawirrrectne.ss of tli('theories of tlio whole science. 
... 1 ])ossess a toierabli*' imoMheflyi^ of nnnendoi/y to isiahlo mo to descrilie rot:JvS t'orrectly, and 
also a tolerafjki knou'Ied|i;(*, o| cli(>mistr\' to examine some unknown one.s. 

My plan is to compkSr an accura(.r.. (l(.script ion of the Ceology and Minoralo^Ty of thi.s 
district and a LMS)lo^uc?d map, ... 4 mile.-; to an inch, in wliich I hMve,..mad<i considerable 
pro!,!:n^ss, and haco juildislunl a short arci.imt of nvsnlts in tlie 20th No. of on.- journal. ... 1 
tlien tnrtlua' jirojiose e.xtfMidinc; tho oxaminaiion and the map to tli(‘ whole <*f the...)naiinsula 
sontli of Ma.dra,s, usiii;^ tfie atlas sheets lorrjionr. .., Any firaotical paolo.^rist will see...tiiat witdi 
a yoofl t<‘lesco]H\ aicl ridiiir oxer it (cice or Uviisc a vaay t*olera.bjo ide/t of tiie g(v)Iof.vy may be 
...rapidly olitained. J^'iirt iKM'monx wi^ ha\’o n*) scient itii* account of SontJi India at all,"and 
my map of .Salem and tla^ Harrarnabal ( i : i 13-1 ; (il. <, ; ij, p]. ic, | will be t.lie lirst. ^axiloyical 
map, I beliex e, tn or publislied in India f in, joo. 20 S, pju, 45'7^ Sio 

Cami)bcll coutiruiod tlicsc rescandtes without ollicial authoritv until he was 
reverted to regiitieulal employ iu lS 4 d. 

Several .surN cys of geological interest mostly dealing witli coal were made by 
the Bengal surveyors. In 1 S;{ 2 -:] Waugh and Benny kept useful notes on llieir 
survey througli Rohlasgarli to Jiibltvtlpore'^ [ 24 , 271 ], part of the .same area I eing 
covered by Wroughton's revenue .survey of 1841 - 2 ^ [ 228 ]. Walter Sherwill also, 
in the course of his reveuue surveys l)etwTen 1842 and 1851 [ 184 ], made a 

(looJoyical Map of the northorn front of tho Vindhya Hills, o.^tondinir from Allahabad and 
KajmahnI, showinjz all tho known coal hods of t hat tract. ; also of tlio silver, cojq.ior, load, and 
antimonx^ localitios, as well as t ho principio iron moasuros. With vortical soritiovis. 

It co\'ors tho wholo eonntrv bidwooii pa.rallol 22’ and the Oauoo.s, and stn^clios as far as 
(/alcnt-ta^. 


^ Edin. XPh ./. 
ISH3 ), ^fcolo^ist; MU, 
to Jubbulporc, .Mitio. 


. V. 1S2S (2‘>2 :t04), etc., JASB. X, 1841 (tm). -Henry .Sninicl Bo.isc ( I79!>- 
Ellin. ISJI ; f)Xh. ^I)l)n.d87 (211 ), bS 7 4’). ^ (k'ological section. Ohiinargarli 

7f. ( I7H8 ). ^ih. .->7 ( 22 ) ; 7() ( 57 ). «ib. 17 ( 42.A ). 



CHAPTER Vlll 


RKPA[R or INSTRUMENTS 

Mithp.n'itical Instrument Mater ~ Cakutta Wnrk.shuj) — Field Workshop — 
A si ra no m leal Ci re Ies. 

E verest had long i-ecognizod Mir nroil of a skilled inccdianic, lo keep his ins- 
trunieids at high working piteh. and w hilst in England had asked the Directors 
to send sueh a man out to India, so that valuable instrumenls 
may bn r.-piurnil wattinut tlio loss. risk, and atlnudant .<\|.(inc(is of bi.iiitr «on(. Ii.aiie. Instrii- 
rnniits. uni ...Ilf sutficii'nl \'alii(' to warrant liaiua: si'iit lioine wlieuaver tliuv laipiian t" l>a 
injiirotl Mi-o lunv thrown asido as Imnitor ( m, (m> ; is, i | -i j'. 

I liad for years been convinced of tdie nec,sssily,,.of havitic a. c„od practical artist of' this 
Mass at one of t he t hree Indiati fa-esidencies. ... Mr. Ikirrow was int rodnc(*d to iny ac(|naintance 
in .bmuary IH 2 <» l,v .Mr. William It icha.rd.son ofihe ttoyal Observatory, wbo was at that time 
afAsistiiiL!: ino in (M>ni})ulol ions fonnootiMl with Moritlional Arc | in, |<)<) '■ |. 

I iouiul him an mlolli<.»;ont, (‘lovor, jiorson, omt t»i t int /trint'ipa! uktrlccrs of (hi triiilc. Ilis 
charactor stotMl i^xi'endinirly hicli vvitli <h(‘ most orninont opt ii-ians in London f(»r a,hilit.y, ])mic- 
tuality, and nnimpoacliahlo int.oi^nty. aial from I ho prolifs ofliis omjiloNantMd hy'Pron^iiton , 
Jdollond, donos, W atlvins, a,nd others, ho idcdinMl licfvvoon diMl and 4 h() t })or vidar, ... I ha,d im 
whatovor in nuMitionmy^ Mr. IJarntw, and my propthsal v\'a,s roa,(iily accotlo.l to hy tdio 
(duirt of Directors on iiis jirodncing tostimoriials ln>.,dily cr(Miit;d)l(“ to himstdr^, 

Barrow vv^as aj)|)ointeci on ‘\sa. ILs. oOO an(I...lionse rent for ftitnself and workisho]), 
8 a. Rs. and accompanied l^vorest to (ddcuD,a wliere ac(‘omrnodation was romul 

for liini aiid his fainilv' ovan' tlie workshoj) [ 125 |. He was soon fully ernployed 
colkadirtii: and Iraitiing his staff, iitting up t he nitu'hines, and hel|)ing with tlie ikaw 
base-line apparat us ( 45 (> |. W'hen, Jiowe\'er, f]veresl found time to look into the 
workshop, he diseovered that Barrow did not like interference^. He was over 40 
years of age. and of sturdy British character, and it was not long before the 
Surveyor (deneral took (‘xcept ion to a freedom of s{)ee(*h that was new to liim : 

dlie style in vvliich you pnisumed xosterday t.n accost me was such as to be totally mcorn* 
].a(.ii)le with our rolati\e situations. ... Kor many days past I have perceived an iucliuation 
on your part t** he offiuisive. ... After imputiiip: to me an assertion whii h 1 never made, you 
rudely and llatJ\ C(nitraclict.eil me t wice. ... I lie tone and nuuinia* which you assumed were 
iiiKultinii and o\erheai-inj.; iu t he extreme, and t»>ta,lly at variance witli that riAspect.,.which f 
will insist .ai preservunyr inv iolate, ... 

It has been my studv...to make ycair conditaai as comf<>rtahie.,.as J (‘ould.I have 

exercised no vexatious or uniRH'esHary <-outroul <iv or you, hut have left you the free use of yniir 

own jud^^emeiit to an extent quite unusual in this service.If you conijiel me to have reccajrse 

to...higlier authority, you will have yourself only to blame^. 

E\'croHt tJioreupun laitl down meticulous rules for the conduct of the workshop 
and its staff, and for tlie submission of regular d.aily reports and- to establish his 
authority beyond further dispute sent a (aipy fif these to Governmenf, together 
with a detailed account of the unseemly w rangle that had taken place. Government 
support cd Ids a lit liority; hut doubted the wisdom of some of t lu^ rules which seemed 
“ (^al( ula,tod to impair rat her fhan to promote the efficionc\- of the establishment 
Though Harrow gave Everest an assurance in writing that he would “ alwavs 
be most ready and happy to attend to yo»ir orders”, there was constant Ifiction 
between them, and though Everest had given permission that extra-departmental 

' ('mil Ciirr. i;t I J :!!l; Cl) (c Ik. .Mil.. 1(1 2He ( 1-2 ); DDn. 1)0 ( 83 ); 4i)3 ( 127 ). ^.SC to .Mil Dciil 
4 -ll-.3() : t)l)ii. 2(1.7( 70 4 ). > DDii. 2fl(i ( 147-9 ), 22-2-.32. '»Mi. 12-3-32 ; BDii. 282 ( 40 I ).' ‘ 
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work rnigiil bo undertaken so Jong as it did not interfere with work for the survey 
[ 127 Q p, lie reports later that Barrow had ‘‘in diverse instances acted in direct 
violation of the rules which I laid down’'. 

T])o (luily roport for tho month of Juno,..will sliow that onlv 2 inon liavo boon rogularly 
omj)lo\ ori in t li<t worlv of my <lopartmont, aiifl 2 ot lnjrs for 5 days Oiich, whilst tho tirno of t ho 
mst lias h(»on takon u|» in sliot-puigos and other matters eonnertofl with the Arsenal. 

i left,..the 18 in(‘h Altitude and A/.irnuth Instrumont...ull hut complete | * p:; ), and 
thoiiL!:h...it was urgently wanted for held operations, yet it too lias been put aside for t he arsenal 
business, and...cannot l)e sent witli tlui re.st of the instruments...to the l)pf)er Provinces-. 

In the constructiorj (J large theo<lolite...Mr. Harrow has taken up(»n liim.scir to over¬ 
rule...my arr/ingerncut. ... I fie first artists in Kurojie...never took so mucfi upon t hem,selves. 
Mr. iroughton, if he had u'ly olijeation to offer to my propositions, offerijd tfiom in tfie first 
instance hut, having oiic.j agreed oil tho fwisibility of any plan, he nevt^r took Ufion himself to 
deviate from it. 

IMr. Harrow is a person of...no celebrity, iirid —further t han his being an able inecbanii* his 
opinion...is of no weight whatever. ... Astronomers and geodesists are the best judges of the 
instrmiuaits wliich they are to nse. [.. hope that some method will be devised of ensuring 
Mr. Harrow’s due obedience to my authority fhr, if that cannot he done, ... the oiiject which 
actuated m(v..to incur so Inrge an additional fvxpeuse will he eiitirel\’ (counteracted. 

I did not include Mr. Harrow’s nam<^ in tiie party to a(aa>mpany me into the fi(dd hivcanse 
his removal...would have interfered wdth the construction of the va^ry two instruments...which 
I coiaduded would by this time have l>eon fifiislied. .\eitlier of my anticifiatious has. however, 
been realized. ... The remedy...is to filaco Mr. Harrow', Iik(^ all other in<lividuals of my Ik^jiart- 
ment at the l^re.sidcaicy, dinvtlv under...my (’hief CVarifiuter, Mr. D(» Penning'^ | loS. pj 1 ] 
(Jovernfiient- did not agrt'c that Ikirrow sliould be pla(;(‘d under l)e Penning, but 
iriade him uudenstand that he must obc^y orders. ^ 

In 1SJ7, when Evi'rest found it imperatix e to have drastic alteration made to tlie 
new astronomical circles, (Jovernuumt yiermittod Barrow to join him up-eounf ry 
[ 9 (S |, and fiaud the w'orksh(tp over to I)e Penriingk As the move was to lie “of 
a very temporary nature”, involving “increased establishments and additional 
expenoe*’, he was allowed an inert^asc of one third of his |)ermanent salary [ 127 ]•'. 
Leaving (Calcutta on 1 Itii August, ho reached r)(‘hra on JJth September, and 
writiOs (;hfx>rlullv from Kaliana (luring October ; 

It is certainly arinoyiug f fiat wa^ cannot get eitlier w^orkmcn or to(»ls, hut I (t ) riot fear of 
being able t.o complete tlie alterations to (he cindes wdth tlie fire.sent means. 

Many thanks for tlie obliging olTer of your ,hous<\ ... hut w'C do nol stand in neod of it. as 
we have hastily raised a ptice w'itli mud walls, 2U feet, long, 7 wid(% w Inch w ill answer everv 
purfiose for (casting and forging. We ha.ve already ('ast in it. ono of the ends for t luc base of tlie 
pillars, and tfic four piatfonns for tho <aitrigg(»rs, hesidiv .smallm* pieces. 

In tho dayt ime the weather here still continues mtokrahly liot, 88 ; ... «carly in (lie morning 
it is oidy 50 \ w hich is pleasant onougli**. 

The work to be dtiiie was by no rneaus simple or straightforward, and BarroAv had 
several mistiaps. diu\ tio doulit, to tiic makeshift local arraTigcmuMits. After a few' 
months considerable ill-feeliug was eiigtmdtm'd, which cuimimitisi in his refusal 
to “divide” the tunv ciredes as Even-st de.sired : 

VV^Ii((n .Ml*. H.irrow w.is willi me at, Kaliana. in O. toher of last \ ea.r, sho!*M\^ aftoi' Ins arrival 
from (sdeutta, I explained (.0 liim a plan...of dividing <a'rcl(^s very (cxpe lif iousiy by cepyiii''' 
tho division, s Mf one provi*)usly divided [ r I |. and he tlien uni only di.stnictly ga,\ (‘ m,c tf* 
understand that thought m>^ filan very likely t.o hc! succayssful, hut a.s,.sured me t hat he would 
do his utmost to ri^iider it .so. 

In this frame of mind he .s((ems to have roniaine.l until tin' 20|.h August. ()o that, date 
lie asked me fo let liim havtc i\ mont'is loa.ve, aud on nu' reidvang to him ‘get tla^ work tlone 
first-’...he got so angry that f was ohlig»(d to call liim l.o order. ... 

About, t hnne days after t his, he again accosted ukc iu tin' workshop in a tone of increase/! 
ang(»r. ... I believe he said...something to impugn my plan of dividing, ... Imt his passion 
seemed...to have so fa,r gotten th<c lietter of Ids roason, tlia.l I uidthei- ( livirly understood wdiat 
lie meant, to say, nor do I IxVIieve he understood Idmself. .. 
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Finding tliut no stnps wor»> being taken...to }»»Mcoed with the •liviKion oj' the f-ireieH, ... 1 
a<ldi'e 8 Hed liim a Itd ter on the r)t}i Noveniiber, in whieh I ontereil into a detailed fleHcri|>ti()n of 
tlie method, ...in answta* to \vfii(‘h I received a. letter...alleging inahilitv to divide t lie circles 
at all, and din-lining all f’nrtlier disini.sHion. ... 

ir Mr. Barrow (*annot, or AvilJ not, divide instriirnents, he is rc)! reijiiired in India. There 
is nothing wliatever, save this, in which my suh-a.ssistnnt, Said Mohsin, is not liis e(|nal, and.., 

[ hi I many points...his snpitrior, luang in far better practice as a workmaid. 

To Barrow liiniself Et eresl r(‘callo(l that, 

when yon tirst orCered yonr.self to ])roceed to India, ... >011 elearly gave me Jo ujidersJnnd 
that yon wen^ able to ulivido in.strmn<aits by the liand. ... Sinci' \«tnr arrival in indiu yon have 
Rucceede<l in dividing the .‘Moot circK^ oft he old large t beodolite in a, manner altiigetlier ma-steriy, 
...to my entire sat isfad ion [ i pp J 4 - ). VNdien v on .status your inability to divide t he new (‘ircles, 
...V'ou must rneaiitosay titat von are unable Jo <lo .so by’- the iradliod whicli I suggested... 

I am noJ. weddi'd Jo any parJicidar metho<l : dividing instruments is not mv bnsines.s. 
The division of bojh J he nevN circles must...he eftectiMl lietore \ on quit the FpjHa- l^roviiu-es. 
... >'onr are at liherjy to proceed with tlie division m yonr own way. ... NOu will lose no time“ 

As iiotlniig would indrice ihirrow to adopt a roore reasonable attitude, was 
sent back to Calcutta anil (lischargCMl on the IlHli April, ] 8 :M ( ()S, i >4 |. 

During his absenet^ iip-coinitry, cliarge of tlie workshop at Calcutta had bt^eii 
noinirially vested in J)e Penning, until in November ISITS it was entrusted to Ernest 
Gray [ iii, 2 rS ; iv, 128 ]. When, therefonp on Barrow's disebarge Everest pressed 
for the permanent appointment of that excellent v\orkman Saiyad Mir Mohsin 
Husain [ in, 4(85 J, Government pointed oid that ‘‘Mr. (Jray is already in charge of 
Mr. Barrow 's establishment rec^eiv ing...a salarv of Mod rupees per mensem, and...as 
Mr. Barrow was a|)|)oin<ed by the CoJirt of Direetors, t he nomination of his sueeessor 
...rests with the Hon'hie (kmrt". 

Everest thought it unfair to allow^ the t(‘mporary a|)|)ointment of Mr. Gray to 
stand in the wa y of Mohsin Husaiirs promotion ; 

Mr. Barr<»w wms appointed...for the express finrjio.se of...keeping in order the irisJrurueiits 
of the Great Trigonometrical Survey of India. ... Since Ist July Js;k) no work...for tlio G.'f 
Survey has been executed by Mr. Barrows’s estaldisiimeMt in Galcnrta. Manifold...duties for 
wdiicli Mr. Barrow^ was exjiressly^ nominated liave all Ix-hmj executed by Seid Mohsin undet‘ 
iri> guidance and, ...though Mr. Barrow received tlie salary, Said .Mohsin did the duty 

Mr. Gray...holds temporary’ charge...at- the Presidency tor H months...from the I2th 
Novembei'^, but that establishment might he aholislaxl Tanorrow without detriment, for.,.] 
slialJ never require any work w hatever to be execiit.i*d for t he G.T. Surve\ b\^ Mr, Grav wJiilsJ, 
I have Seill Mohsin, ... The temporary oecu|>ancy...by Mr. ( Iray...may...promote the repair of 
the instruments of tlie Bev’enue Surveyors, but that...is quite another questioid [ 128 o ). 

Government still hedged and, whilst suggesting that Mohsin Husain might in 
time succeed to Barrow's post, and “as there is nf)W' no very delicate or difficult, 
work to be executed for the Trigonometrical Surveyappointed Alexander Boileau 
to take over charge of the Calcutta workshop, in addition to his other duties, w hicdi 
he did from Ist December 1839, holding charge till 1843 [ 129 ]. 

In the meantime the skilled services of Mohsin Husain w ere in constant demand 
in the field. For the zenith distances sjiecial arrangements were made for him to 
travel by dale to help Wjiugh at Kalitopur, and then return to Everest at Kaliana ; 

Ast-ronnmicfil instruments...are oven mure delicate and more likely t») get out- (.)f orrler. 
than mural circlets, Ixisides which in travelling over a journey of 400 miles and upwards, over 
wide and .stony roads, tliey are exposer! to more ami gi*eafer accidents. 

Now, if a screw were l-o get Ioost 3 , ... or any like accident arise in one of the mural ihrcles 

at Greenwicli, that, instrument woukl only bo powerless until the coach from Charing Cross 

had lirought up Mr. Sirnms, or Mr. Jones, or Mr. JJollond, ... arjne<l wnth all tfie skill and 
applitiiices of Loi idoti w (irkmansliij). ... 

But in our (!ase, if a screw' were to get loose, not oniy would the instrument...lie idle till 
repaired, but...the other instrument operating at 400 miles from it would likewise be rendered 
null by the want of simultaneity^ ... The only safeguard... is send... Seid Mohsin to Kalian pur 
and bavk by’ dak, for which...autliority may bo granted...to incur the ex|)ence® f gq ]. 
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Everest r(‘i(erat(Hi the Mir Sahib’s invaluable work | 130-1 ] on 
heliotroiM's, Imrips, Iwirornoter piiinpH, thoocjoliu^s. ... ovorytliiii-in sliorl w hidi (N,f,st itutm thrt 
duty nf a inathnmat ical instrumfMit uiakor to ruj^air, fw far wliidi Mr. IkifTi.w (twi 

in tlmsairm pnriod, thovu^h ttio salary of H-s. «(>() f)ar month was pai-l in tfa. lattor, whilsl tho 
unfriondad Said nH*oi\B<l nothing for his toil hut tlia satisfaction ,,f my j)o()r applauso 

d’ha two a.stronomi(*al cirvlos ... if it had not twHai for Said Mohsiii, tliorn w.»mM l,a\ a hoon 
no prospoct whatovor of hriii^du^? that d(dicato...Joh to a termination . . If Mr liarnav had 
over dreamed that it would he praetk'ahle for the Seid to make...and use ti)n Cnttne- tool 
witFi expertuess, lie would have ttiought twice hef(»re he broke out into open disol,odienee 

In JSd2...l did,.,work with my ow/i haiid.s at the lathe and tile, hut as a wr,rkman I was 
even then inhador to Seid Mohsin, and now am n<» more tit to eom|)arc with him in that line 
than I am in Divinity with my Lord Dishop of ('akaU ta, or in law with mv Lord ('hief J ustioe 
I found him in ( Vilemta. in IHMO. little |»rized by anybody, deeply n^irretl ijiL- Ins former 
kind |)atron | Blacker ], and...half disposed to return to his native coun(r\, . . and. .1 was 
not lonj.r in [x'rc'eivin^^ the distinguished qualities whi(d) marked tla? Seiri. ... Tlav .irritable 
tendency of Mr. Ba,rrow...rendered it prudent...to make myself as independent as t could of 
liis services, and so early as IS.12, when this cr<»ss-grained pi^rson wa.s under,..his first periodical 
fit «»f jicrverseness. 1 was enabled to <oi,struct the most ilehcate parts of the comphrated 
afiparatus for comparing bars or chains without his aal, ... through that of Seid .Molisin 

lie has lieen iin^sent, at the measureuKailof .H bases. ... Whenever any |)ortion of the com 
plicated ba.se line a|)para.tus was deranged he |)ut it to rights. When tiie large t lieoflohle l>V' 
1'roughton was found at first I rial unfit for work, he rectified its defects} ip ] When the 
reverberatory lani|)s...were still useless.he rendcreil them eminently ellicient [ S.S (| J Wdaai 
the fuaiK's,..wei'c unavailable foi‘...raising the large theodolites (o tlie summits .)f the olisiu'ving 
towers I ], lie (‘onstructed others. ... I iiave imt to reconl one instance of reluctaic'e to 
undertake, or failure in effecting, what I fiavc entrusted to his niaiiagement. 

Ah to the salaiH , ... when^ will a person be procured tlie eipial of the Sind for tlio sum of 
tl5U iHifiees j.ier mont h ! Mr. Barrow is a fair s|»ecimen of what might perhaps be obtained, 
but he (.‘ost—...all in all, bouse, workshop, travellmg e.xpences, etc. -not much iess...(han 
1,000 ruiiees a month, and was insolent into file bargain, and seemed to think he confernxl a 
la,vour on tfie Ea.st India ('ompa,ny hy starving them at all. 

d’hougli Mr. Barrow waa a skillful workman, yet, latterl\ at least, he was reall\^ not ho 
oxjiert. as Seid Molisin and - us to tlio practical part of (tonvcviiig inst rimients on the march 
and the variiais wants of part ies in tlie fiehi, ... or doing anything out of the mere routine of 
his own partiinlar business -Mr. Barrow was about as cfanpietel\ hel()lc.s.s as need beh 

Reference w.is made to t lie Diroctor.s, who accejited - Seid Mohsin as a fit 
8 ueoe.s8or to Mr. Barrow as Mathematical Instrument .Maker ’, Imt lelt Ids salary 
to be fi.xed by the (lovernment in Indian In spite of E\ erc'.st’s reeominendation 
that he should be given Rs. p.m., with charge of a deiiot of instruments 
and a.staff of artificers up-country, Government ordered tliat he sluiuld he .stationed 
at Calcutta with a salary of only R.s. 251) p.m., and designated ' Head Artificer 
in the Department of Scientific J ristrunients ’=*. Everest protested so stronely that 
the Directors then ordered tliat he should he termed ‘ Mathematicial Instn'iment 
Maker, and...to the greatest possible extent...f made ] available to the trigonometrieal 
surveys...a.s recommended by the Surveyor General”^ ( i yi ]. 


Calcutta Workshop 


No. 7/6 'i’hoatre Street, was leased at Rs. 175 p.m. for a period of three years 
from Ist December ISdO for the fX'rsonal accommodation and workshop of Mr 
Barrow, Mathematical Instrument Maker” f 122 ]\ Tlds was not in the present 
Theatre Road, but somewhere near Lyons Range, north of Esplanade East* It was 
still occupied by the workshop in 1838. 

This house...is tlie property of Baboo Seel) Persaud Ohose. ... If routed for a .slioit pori.xl 
the owner reipiires 200 rupisss jier tnonth, but if taken on a loaso of :J years it ean be liad for 
175 Rs. [ler montb, te.ve.s inebided. ... A ground [)lan is annexed. The ground dor i.s dry. 


; l;j,T49 ); 24-7 40; 14-41. »C1) to B., Mil., 1 !(-4l ( !M, l)I)n. 401 

^l)l)n. ( 2ol ). '«bu 
J AIS, , J ( aOF-S ) shows barrow at Loudon St., Chovrringhee, in 1832 [ 11 ,| ]. 
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Hepaib of InSTRI’MENTS 


HMfl consiisls oi ;i ..nu<l(]i<‘ room liH ftnit by U2, lyin^ noarly nrtrtb ami sontli loiiy;itii.linalIy. 
C)n tJio riasl skIo ara two looms IS foei 16, and a similar mimbor o>n the west side. On 
tluj Mortli side is a room IS feet by 7, thoroimhiy probu'led from the rays of the sun, ... 
whi(.'}i...a.da})ts il, vvoll for the purpose <»f a dividing room. fhere will, tlierelore, in the lower 
floor 1»(' c|uito suflioient room...for...workshops an<l store rooms. ... 

riie lirst floor is laid out similarly to tbe lower floor, and will...allow for tI k* private ar-(‘omoda- 

tion of tlie artist and his numerous family.l...can hud no house so w^ell (aileulated t<) the 

})ur[>ose on so low a rent*. 

“Quarters No. s in llie K.ani|>arl Barraeks in TiteFort ’ wouJd not be suitalile, 
wrote Ev'erest, as t liere would not be room ibr Bari‘ow"'s laniilv and Inx-anse. 

after closely examining...the diftereiit rooms, arxl tluar situation with regai’ds to light and 
aspect, it is my conviction t hat t he\' larver can be converted to the purp(»st^s of a workshop. ... 
Ho wa)uld...{ind it nec:e.ssa.r\ to place toget her in a, room a latlie, a vicediench, and an ap{)aratu8 

for diviiling. Hut.it is essentially ne{*e.ssary tha,t the dividing room slumld lie ke[)t quite 

separate,..iimler lock and key, ami never entered Imt hy the artist himself, or some one in 
wliose discnaioii he particularly confides. 

Barrow was allowed a writer, 4 aruKJtirers, a turner, a earpentea', besides peon, 
durwdn. and sweefier, and “amliori/.(‘d to .sulimit...a monthly eontingenf, bill, ... and 
to ind(‘nt on the Arsenal for suefi ea.stings in brass, as vseJJ as tools or materials as 
...eati bo suftplierl from that source”-. In May 1 S 31 his staff was increased “as a 
temporary measure’' hy 4 v icemen @ Rs. 7 each, 1 turner (b) Rs. S, and 1 carpenter’s 
mate Rs. 9 , \\o)rk had Ixten starttxl on the circular instrument by Harris 
[ 143 ] -Lambton’s (ireat Theodolite f 142 ] --(’ary's repeating circle—the boning 
instrument—and the compari.son of the f;teel cliains against the parlifimentary 
standard [47 ]^. 

It. was not easy to find workmen of the right type and. wifen a consignment of 
instruments c^ame vip from Madras for repair, Barrow' preterieri to put it aside 
rather than engage unskilled men [ 1271^. Everest issneii pr(‘cise instructions 
regarding the management of the staff f 122 ]; 

'Idle artificers!...arc public i=«a*vant,s. No now arf ificcr is to be engaged, neither is any one 
to be dis(‘harged...without the knowledge and approval of tlic Survey(*r General. 

.Vo artificer...is to he ernployeil...[ on] private in.struments, unless...[ those a.re | to he u.s(k 1 
in the public service, for wliicli tlie e.xpress sanction of the Surveyor General is necessary. 

A present state will be furnished every noon to the office, ... accom|)anied h\ a, state¬ 
ment of work executed .since the preceding noon. The establishment will be mustered on the 
1st of e\'erv month at the Surveyor GeneraT.s oflice at H o'clock in t he morning. ... 

Am acquittance roll will be drawn up every montli and duly signed }>v each iruiivitliial. 

Men who absent themselves, except on the ground of real and certain sickness, or on leave 
ex|>ressly granted, are to have their pay stop|)ed, ... and the...deduction...carried to the aceoimt 
(»f GoverniiKKit. Leave of absence is to be given in the first instance by the Mathematical 
Instrument Maker, but will not be valid iinloss sanctioned by the Surveyor General^. 

On Barrow’s protest, a moritJily change statement was substituted for the muster 
parade and acquittance roll. 

He particularly resented Everest’s constant interest in the progress of work and 
refused the services of Mohsin Husain ; 

I ho[)e the instruments T have undertaken to rejiair and alter may lie left entirely to my 
own execution and performance. ... When you lately yiersonally proffered me the assistance 
of your sefmrate estahlishinerit, 1 then declined, as I iiow^ again do, accepting sucli aid as inter¬ 
fering too much wdth my own business. 

\ ou must, 1 am sure, see the [iropriety of my not accepting your ine< hamcal assistance, 
fait yet 1 sliall always lie happy...to afford you mine in iihstruments you may undertake to 
repair at your .se/mrate establishment, but...it forms no part of my duty to teac;h otliers*. 

He compiained of ‘absenteeism’: “The workmen...from the Arsenal are ex¬ 
ceedingly irregular ; ... Bipod has attended only four days, and Cossey five days, 
for the past month The better men began to drift away, as they profited 
by Barrow’s instruction, and the Surveyor General pointed out that 

> DDti. 265 ( 7(» -4 ), 4 11 -Ho. H)|)n. 263 ( 216-8 ), 3G12 30. TDDn. 302 ( 17 ) & 263 ( 280-1 ), 
27-5 31. "ib. ( 22 ), 31 I-.32. ^ DDn. 266 ( 147-9 ), 22-2-32. M)Dn. 302 ( 38 ). 23 6-32. ’ DDn. 
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sueh mon will be eagerly sought for by tfioso who work on tlioir own a(M'.ount - Mr. Augior, 
Mr. Jessop, Mr. Gray, etc.—anti thus the rough material tiaving Iteen workotl up at the 
exjienee t>f Government, others will reap the profit. On this ateoimt l...recommen.| the 
undermentioned...for an increase of wages, witli the prosimct of further tiiigrnental ion. 

Hadanutlj . . . . present rate, H.s. 12 ; pro])osttil rate Its. 1.5. 

^'’arain . . . , „ „ Its, 8 ; ,, „ Its. J l’ 

It is found to be a groat, evil...tliat, (he native workmen have so many holiday.s tinting the 
year. ... It is notorious that such workmen tis tire skilful do not w'aste those thus tn holidav- 
making, but employ them in executing private work. 

Asaretnody he sugge.sted overtime pay for official work during holidaysk The 
establishment on 1 at January 1837 included 1 writer tot Rs. ikh. 14 workmen, and 
3 ‘ menials”, total R.s. 143-10-4 a month^. 

Whilst complaining to Government that work on his more important instru¬ 
ments was being neglected f 124 ], Everest wrote imperatively to Dc Penning ; 

Mr. Harrow having disobeyed the instriK-tions which 1 gave him, you will make it your 
jMirtieular business to see tiuit he abides by them for the future. ... Tlie artificers....sliall not 
be taken <.)lf their proper work to be einjiloyed in t hat of ot.her departments. 

If, without delay to the...instruments of my department, ... tlie artificers can bo spared 
to execute othia- public, business, you will...allow of that, ... r<>porting the .same specifically to 
mo. ... Otherwise, unless under an express order from,..the Conncil, ... you will admit of no 
deviation from this...rule. When the work of my <le|)a,rtment is out of hand, it is rny intention., 
to dispense with the surplus artillcers, or at least not to allow tiieir |>ay to he charged to my 
department, wliich is already unavoidably costly | 17, up ). 

The Madrtis Observatory iustrumenf, was all l.ut complete before 1 left the Presidency, 
and...the utmost time required...would have been one month. ... In 18.31, Captain Montgomerie 
obtained my permission to .send round...a considerable |)ortion of injured instruments belonging 
to my department under the .Madras Pre.si.lencv. ... N’otliing has yel been done^ 

The repairs of the ft-foot tninsit for the Ma.dras Observatory w'cre (tompletcd by 
March 18.35 at a cost, ol Rs. 203-5-0, including roturii freight to Madras. 

Though De Penning’s official charge wa,s the Computing Office, yet Everest sent 
him most of his orders regarding the workshop, in jtreftu-cnce to writing direct to 
Barrow. De Penning w'as, moreover, responsible for despatches and receipts, and 
Everest writes to him from Dehra regarding 

the trestle which Lieut. Sliortroed [sic] .sent from Bombay [.so]. Get...a correct model 
of it sent to me ( 1 inch to 1 foot ). and let the original be earefullv returneil ; ... I onelose an 
order to Mr. Barrow. ... If lie should still he disolxslieiit. a further statement...must bo 
communicated to me fortliwith, that I ma.i- lay (he matter before Government, as I have 
done his former acts of refractorino.ss Be he rofraetory, however, or be he obedient, the 
model must he constructed somefiow or other, and I know one person who will do his utmost 
to moot my wishes ; tliat is Mr. J, De Penning^. 

When Barrow went up-country in 1837 [ 98, 123 |, he took with him neither work¬ 
men nor tools and, when asked to send these up from Calcutta, De Penning sounded 
the workmen to ascertain...if any of them were willing to proceed. ... I put f.ho question direct 
to...Holdar Mistry, Khosaul, and 2n(l Modoo, proposing them in the first instance one third 
addition of their present salary, explaining them at the same time all the advantages they 
would derive by going on the steamer, but without ouy success. 

I proposed lialf tlieir present salary but, finding them very loath to proceed I told them... 
that, as their servieos were urgently...required, two of them must decide, and state their own 
terms. ... Holdar Mistry engaged to proceed on...36 rupees pay per month and 5 rupees 
batta, ...with assurances of good treatment, and no stoppage when sick. Khosaul and 2nd 
Modoo declined altogether, saying that they could not quit their parents. 

I then made the proposal to the other workmen, and the following have agreed to accomptiny 
Holdar Mistry if allowed 24 rupees per month, including batta, viz. —3rd Modoo—2nd Thakur 
Bass—MehdutH-Beekhum. Mr. Barrow, being well acquainted with all th(>. workmofi, could 
make his choice of the above four. 

There being no steamer available, and theDoorgah Poojah holidays intervening^^, I...refer to 
you. ... The Governor General having engaged all the steamers for his party proceeding to 
the Upper Provinces, no steamer will bo available...till the latter end of Novembor^\ 
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Rkpatr of Instruments 


Everest would not hear of the terras deraanded, tlioiigh in urgent need of assist¬ 
ance on the heavy alterations to the astronomical circles, for which his small staff 
of up-oountry artificers was insufficient [ 129-30 ). 

Witb the whole body of my artificers combined, I wmild not calculate t)n completing these 
alterations in loss than 3 years. ... In consequence of the base-line measurements which I hav 4 :> 
in hand, I am obliged to take one half, irudmling 4 of the most skilful, with me to Seronj, thus 
leaving with Mr. Harmw only one half of tlie whole ruimher. 

I am (l€ 5 eply...mortified at the result f>f Mr. I)e Penning’s discussions with the workmen, 
who...have shewn themselves most unworthy servants. ... Pretensions so extravagant...cannot 

be listened to for an instant. I...sugge.st ..that they he instantly dismissed, ... and the whole 

establisluneat at the Presidency broken up pending Mr. Barrow’s return. 

He asked tliat the up-country ordnance magazines should each send to Kaliana 
two of their ‘ablest workmen in brass and iron” as well as “lathes and tools of all 
kinds'’, and tliat he might engage “clever artificers temporarily, ... the rates of hire 
to be as reasonable as I can make them “ | 130 |. ( Government agreed, and De Penning 

reported on 7 th [X;ceml>er that “the whole of the artificers of Mr. Barrow's establish¬ 
ment have lieen forthwith discharged". To meet orders for revenue surveys and 
the ordnance departmeut new and inferior nuai had to be entertainerP. 

To his complaint that he knew nothing about instruments, De Penning got little 
sympathy from Everest ; 

When a Horvant is (*all upon to exocuto any duty for whi<‘lj lie is expressly f)aid, and which 
he has never prol’essed himself able to fulfil, it is incnmlienl on him to state his inability, thougli 
his good will is unaliatt^d. For example, if I were <ralle<l upon to make slioos, b(M)ts, or breeches, 
1 should state in most res|xw'tfal terms my willingness to try my Imnd on the job, Init at the same 
time most <leferentially [joint *>ut th<.» inevitable punishment that would await the unfortunate 
persons wfio migfit he diMMued to wear tliose articles. 

I think ( that j it' in like luunuer it were brought...to tlie notice of the Uon’hle Mr. Arnos’^ 
that you knew about as nundi of adjusting telesc()[H?s as the man in the moon, lie would he 
rather reluctant to trust an in.stnnnont of any value in your hands. ... If, after such a candid 
avowal, the (Jov't. were still to insist on your acting the |>art of an ojitician, ... you have 
nothing ( to do hut to corrifily l‘k 

To allow of clo.stT control the workshop was movtMl to a building alongside the 
new oflices [ 332 J, and on further protests from De Penning, (charge was given to 
Ernest Gray, a leading watchmaker of ('alentta \ 124 ]^, on tlie grounds that it was 
impossible to obtain the services of a qualified individual 

among the warrant ofiicers atta<'hed to tlie arsenal, ... arul...that...tlie Kevenue Surv^eys wdll be 
at a .stand if the instruments...he not speedily rejiaired, and...Mr. De Penning continuing in 
charge...interferes witli his...more inifiortant duties of computer^ [ 108 q ]. 

Gray took (charge during November 1838 , with salary Rs. GloO a month, for a 
period of six months, and possible extension for a furtlier six months [ 124, 129 |. As 
Bedford had assumed general charge of the offices at Calcutta from IOtii October 
[ 325 1, Oe Ik^rining could now devote himself to the (jomputing office. 

There was now a large and growing demand on the workshop from revenue 
surveys, and other departments, which the Military Board encouraged ; 

The Mathcruatical lustrurnunt Maker with his ostahlislirnent should he [jlacod under the 
Surveyor General, liy whom his a(‘counts should l>e audited, and thus forwarded to tlie... 
Military Au<litor General. Should the Quarter Master General’s Dtqiartment, or any other 
department urchn' tlie...Military" Boani, requint instruments to lie made up and repaired, ... 

this work shouM lie execute«i in communication with the Survwor General.During tlie 

al)sence of the Snrveynr General from the Presidency...the duties...should devolve on the 
Deputy Surveyor General. 

Everest, still regarded the Mathematical Instrument Maker and his staff as 
servants of the Great Trigonometrical Survey, and considered that if the Calcutta 
worksliop was to be largely employed by other departments they should pay for it. 
fnrleed he suggested that “ the entire expences...of Mr. Barrow’s establishment since 
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the depart I no of that iiidividnal fVoin (-alontta in lN37...may he .struck uir fnau the 
charge of the o.t. Sui vey, and cnnied to that of tlie Ivoveiiue Sin'voy^ Bedford, 
on I h(‘ other hand, did not agree that the vvholi* cost slionld h(‘ dohit(*d to revenue 
8 urve 3 ^is, for the* work done in Way ISIU), 

80 iar from (oiiliiieil t et tlu' K<n «iiu« Survov l>e|mrt funnl. was alsd for i lia raii 4 i»>eor* s, 

Arsatial, Surveyor (teneral'H Ofliote and (fie Quarter MasUM" (teueral s (l(‘|>arluHMit. Not one (>f 

the articles agaifist wlMcfi i-ed eros.s<js appear ai-e for tla^ lieveuue Sur\ e\ 1 )eparl inenl, noj' 
even tfie wliole r)f’tfle r<*inaitat r. ... I f’ei^f persuadeef tliat tlie Surveyor (Jtaioral was i;L^uomu( 
of (liese fa(;ts. ... I fuiAo iiothiutr To uisit^ airaiust tlie justice? of (he principle...thal every 
departlUfait pay its own honatide 4*.\pen.ses‘', 

Gray did useful work. I>ut found hhnseli r(*striet(‘d. |)artly from 
tfie want of turn inij: latJies and prop<a' tools, ajid | lart Ifn an my not fieiny'; aliU' to *.'ivv ms 
undivideij a-l-tenlion to (lai woi'k, much i»V‘>s to do inn<di with my own liands, {ind alsit f'rian (he 
want of sndieient a.ecomodation for tla^ materialK, ... a irreat part of which...ari'si ill i-emaininc 
in the ’j^odown...of the Siidder Itoaol of lievAinue ( y^J: ^ |. If (eivermnenl would make me 
Horne i’urtfier allowaiict^, eitlau’ as addit ional sala.r\’, oi' as hous^vi-vtU, a-iid i^iv c uu' an ayn‘eement 
for not less tfiari tw^o years fM^rtain, I would...mliiujuish m\ wadi-h rcpairiu;j^ liusiuf'ss e!i(irt^l\ . 
and retain only die public clocks, aud tie' ratiny of chronometers ( in, ...’iSfk 

His contract was not, howf'wr. (extended beyond tweive iiKinllis, afici which 
Fk>il('an took over (‘harge Tm(l(a tin' dir< e(ion of the Military Board f 124 ] and the 
l)e|)iity Stir\ (wor (JeiH'ral wa- r('lie\ cd olddl fnrIluM' n'sponsihilit \ . 


WoicKsnor 

Being himself of an ingenions and nuHdianieal turn of'mind | IJI. 44(1 ). and hav 
ing suffertHl from having instninuuds dainagtal in the li(‘ld. Fv(*rcs1 had long ago 
applied “for a small estahlishimad of artificers" a r(Mjut‘s( tiial had not l)(*en 
granted j 111. 407, 41!) |. lie liad now, howevci'. persuaded th(‘ Dirta'tors to apjioini 
an Pjnglish iiistruinetit-rnaker for cha rg(‘ of a, worksliop in (^aknitta [ 122 ]. 

Wdavn 1 h‘ vN(‘nt up country a-t tin* end of 18 ,* 12 , in* took with him th(‘ “aitist 
Mohsin Hnsain. a carpenter, and a blacksmith he picked uji on tin* way | 172, I04 5 ]. 

If (lion^ 1)0 not W(^jl trained fiersons of die kind at hand in the lieM. 1 eamiot put lo riyhits 
th()S(‘ parts of the..,pul)Iie instI'lnnents whicli are et(*rnal]>' liahle to jxet out of repair | 1.» j |, 
Idle farpenter..,]ats been flioronglily trained, and I sfiall not nvidily meet his ]ik4' for* (his 
sort of work. ... Mis name is Ihini Dheen. an<l he...is worth...Us. 1 .^> pvr mon(h. ... d'lie smith 
will not a.ccorn|)an\' iny party on nn\ terms, hot T shall al)U' (o hin^ anotliiT at tdainar, 
whom iny nativa? artist caji trainh 

Within a few weeks of arriving at Mussuorie he asked sanetion to coiistrnct 

a worksho})...of two rooms, one for die two (urninn lathes and <:arp(aiter’B a])})nr.atus, Tlie ot he/ 
for the smith. Ida^se must he luhit of masonry fieeansi' tlw out -houses. ..I>fani.r all of (_;rass arc 
very liable to (a.ke (ire. ... 

Tlie native artist...is...of great natural takuit as a meclianic, and is ahle (o repair .all da' 
smaller...instrunKnj.l.s, aud to supjily tlui miuoi- jiajls (»f* tlu> great iiist i*umeu(s, Ih' has a vi^vy 
able carjientrax and a. (,oler*MbIe smidi wlio is dail> improving uiaha- him, raid (he dej'aj tment is 
well su|)})lied w ith tools, hut vvidnait a workshop his utility is ver\" mucli rest.rii 

While he was rnd allowed a permanent bnilding, samdion was given for the 
engagement of a number of workmen, and before taking the field in Otdober ls:i3 
he asked Wiltaix to recruit at Agra 

2 Mate Carjienters (h) 12 — 2 Mate darptaiters (h), 8 — 2 'ruruers 'it] 12 a filemeu a/ S 1 ImMiaai 
@ 8-2 Hammermen (rC r>~-l\»tal Hs. IH). I^^xplain to diese peopk? that my workshoj) ojieus 
at 8 o’clock and closes at 5, an interval being allowaxl from 12 o’clock till 1 for tlieir mid<lH\ 
meal. ... Yon will be very choice in your solecdon...and get young a,nd docile |)e(>])lc in pre- 
feroiute to men of fixe<l habits [ 404 ]®. 

Under Mohsin Husain these men soon devtdoped into a valuable team, and 
were taken out into the field every working season. When Barrow came up to 
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Kaliana in IS37 lie w uh with half of them as a start. Disappointed tiiat none of 
the skilled ('ahnitta men would come up country, Everest asked for assistance from 
the ordnance magazines [128, 404]. Cawnpore was immediately forthcoming ; 

I luiv’c tliis (In v (Ictacheil two of tlie })est workineri in Irrass and iron belontring to the (’awn- 
pore Magazine. ... 'ri»eir nainos are l*iiiTowteo and Lullo«> ; tlio rorinor is...a, braHsrnan, and 
the latter...a fllotrian. '[’'honi is only one other workman mort^ skilful, ... rocentlv rocovffretl 
from a stn^ere illness wliicti, ... witii his advancorl ago, would in idl prot>al>ilitv f>ro\(»iit Ids 
roaivhing your carn}>, or of Iwdug of any Sfa*vuce if ho did arrived, 

Lutnsdon, an old friend at Fatehgarh, was (apially prompt, sending his 
nghtduirid man, Jorriaow, t he only man (►f rny ostahlishmerit wlio could render y(ni an\' assist¬ 
ance m f,he...jungle joh you ha\"o to accomplish. ! made onquiries rega-rding any supnior 
workinun who might ...serve, ... tiud haind <ait \loU:»«:i, wlio is allowed t() he one of t,he very 
best of the craft at this placnv lie was formerly engage;!...in tla^ Mint here, ... hut as he had 
a shop of Ills «)wn in tlio bazar...! was ol>lig(Hl to agree to his rei-eiving his wages, as well as 
three men without- wIkhii he vvoul<! imt nio\o a step. ... 

Do not detain Jerriaow beyond the pericxi when liis sta*v ices ran l>e dispensed with. 
Fray send me a draft for thf^ money a«lvan<^ed, ... and lot Jerriaow's family mont lily remittane.e 
Iki sent regularly, for never wore there siu-h hard times tor |>oor f)e()j>lo as at this place at present • 
thousands wandei'ing about destitul.e, and many dying from downrigtit starvation- | 156 

'rh(‘ men from Agra rtiportcd back there saying they had found no survey at 
Kaliana or its vicinity, but they doubtless connected later. 

Pay of the Ca-wripore rnt^n was remitted regularly, but net so for those at Fateh- 
garh, who, wrote laimsdon, were on a dilfei'ent footing. 

but, so long as you get Mr. .lerriao's services tor the time you refjiiire, 1 fancy you care not a 
straw who jia.ys him. and all I lia-ve to l<»ol\ t-o is to take cam my Superintiaalent is not 
iJeliited with his pay whilst, y»>u have his .services, j Men lor .Mussoorio | were to bend tlieir 

stops towards tlie mountains tomorrow.lerrianw, the smith, has returned, and .speaks in 

ni|)tures of t he line mountain air he enjoyed at Debra, notwithstanding wiiieh the jieople 
dislike leaving tlaar homes and IViniilie.s .S 4 > mneh tlia-t \ ohiiiteers di<l rici turn (int .s«) rea»iily 
as I .siiould have anticifiated. 

Sev(»ra.I men wlio onlv get hen^ annas per diem lor the da\'s ihev actna.llv work turned 
up t tieir IK >808 at in;^ offer of Ks. a month whil.st witii Voir^ 

Amongst the instrvunonis made up by Mohsin Husain vven^ sf^vcral baroinetcr 
pumps designed liy Et eivst himself [ 125, 138 |, 

wiiorehy haromet/er tubes can be fillod in vacuo without <langer of lireakage. rius instrument 
liu8...been...trie<l by me and my friends. Dr. Falconerh Lieut. WaiAgli, and (►tiier sciontihe 
gentlomen, with great- sncce.ss. Wherefore I caused...to be i‘ast in my worksiiop all the parts 
of 6 entire iiistniments...and ho|>e...to have them worked nj) into a state of elTiciency 

Many other instruments .such as heliotroims, lamps, ... liave alHo...l.HM)n in progress, all 
Government property. ... I eonld not, until the middle of January la^t, rlispense with/uiv of 
rny exira workmen, and am still nece.ssitatted to retain the four ahle.sl- of the 10 . 

I was in great hopw that his Lordship would in hi.s jonrnoy...havo passed througii Muzaffar^ 
nagar, and taken Kaliana <»ij his wa\, when I am sure he would have l)oen liighly gratified at 
the })rogre.s.s of my native artifa^ers. ... I never hial more tliorough rea-son U* 1)0 (‘ontentfid 
with the oheflienee, the a.ssidnity, the <*heerfulness, and the aid iv ity of rny workmen. 

By far the greator and more inifiortant part, of the dutias for which a Matheinatif^al tnstru- 
meat Maker w^as sent out...has hetai aidnally performed in rny workshop for the kxst 18 months 
and it i.s impossihle that- this can have been hrouglit t-o f>ass unless my subordinate agents 
were some of tlie best fieofile in the world. ... All hras.s articles which they have as yet tumecl 
out have the Knglish finish about them, and are not to be disf inguishefi from tlie })rodnction 8 
of the most c.elel»mted artist s of Kurope^. 

After his e.vfmnence with the astronomical circles Everest asked that someone 
should Ix^ sent- up from the Mint t/O 

instruct my artificers in the practk^al method of «iastijig iron, for they are...eager to learn the 
art, and.-.l have little doubt that they would mastor the subject, and that article of (‘ast; iron 
would be inti'oduced into general use in the Upper Frovirujes of India. 

If tlie art of dividing could once he introduced into India, the Government.,.would he able 
to construct their own instruments...in a style of perfection qnitfi on a par with those in Furope, 


^ DDn. ( i;h ). i.vi .'ts. ddh. :ui { 23~r>), 201 - 38 . ^jh. { ho 70 ; fikmo 
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all bill llie Kl^‘asuH and iHvois, i.>r tiia upHraiious in niy wa ksbop lia\ ♦ , ,|,r..vad ibal na.Mvos 
are equal to the delicate |)arts ol siicli iiistniinents, and the pi-eress ol dividmjj: is exja tly 

that whicli depends for its success en patiiait...attention to ininuti.c, a, qua.litA ror wJueb the 
peopile of this <;ount]\v are so eiuinently reMiarlva.bloL 

A DOW lathe arrivod iroin England, specially hiiiJt lor the held workshop, 
prufmred with tfie gread^sl ca,rf, ...coinpkde in all its parts, aiul <aiibraeiii^ jnini.‘r( sis inipf'.>ve 
ni(aits,..iiot c()jiteniplated in tla^ orijj^inal najuisitiori ; ... a,n in.strumtail <'oinpelont in i he hands 
oi‘ an able iirtilicer to tlie exinaition of alniosl any description ot work, h(>vvev,a' (-oiri})h. ate< 1 
ov ininnto, ... and also to t he C(»nst riaditai of tools and xaried des<‘nptions of nieciianisin-. 

In 1 S42, alter the ajipoiidmenlot Sa-iyacl Mohsin Husain to sueceial as 
malieal Inslriniient Maker, hverest asked Iliad hi‘ should b(‘given ehai'ge olM speelal 
workshop up-eonntry, in touch with the Snrvt^yor Oenerars tielrl head(jtiarters, oil her 
at Dehra or Agra, hut (government llionght he sliould come ilown to (Vdiutta, 
where all major repaij\s should he eoiKttmtraled'^ | 125 ]. E\(‘resl protested that 
the Great I'ri^aaiomoti ical Survey has...been provided with a j^orln.blo turiuun^ lathe since l82a 
whicli, to^j:elber with the recjuisite tools, has a.lwa,v.s been carried easily on <.ne caniol. 

:ri 10 repairs vvliicb need...a Matbeinatical Inslrurnent .Maker are of diverse kiials, and bv lar 
the greater portion...need no lathe at all. but ran only In, a,rhieved by a didirate iuid skilful 
artist. 1 am (juite satisfied of the capability of Scid Mobsin artin- uidc]- niy < hrocf m ai^. but it 
will be a very rlifferent affair when be .-omes to be at. a, dista.nre from me, intder tiie rr.utod 
of a person iialefiendeui- of my au1h(»rity, and nominat ed witboul, my acquiescence. 

Hitherto ever\' instrument... I ms undirtione an a-nnual process of examma.t ion and cleaning, 
as also of repairintr whi.tn needed, by Seid .Mobsin niidea* my own e\ and...tliis is n prec jiution 
mind) too valuaJiie to be li^fitly rejeeteiH. 

Ill faoe of ( his, (fovoniinent. allowed the Mir SaJiih to remain at held headquarit rs, 
hill, ordered his move down to ( lie I'ri'sidenev on Kverest p departure. 


.V.STHONOiMIC.Al, ( ‘1 |{(.'Li;S'’ 

foi' the simiilfaneous observation of I he zenith dis(.aiiees Kveivsl. insisted i.liat 
the two observers should ha\'e exactly similar iiistrumenls [ qy, j. 

'(’ 1 «) two astronomical circles, eacli witli a verti<.a) circle of :j an azumii lj cln Ic of 

2 feet diamoter, were tal<eii in liand in IS29 -sliorliy aCler I reliiniod Ooni tla coniinenl. of 
Europe [ in, ( 4 ( 1 ] -(>> Messrs. 'I'rouKlilon (V. Simms, a.nd as el liers of ilie same l<ind laid l>eej) 
before eoiistriiete<l l>y tlie saine colelirated artists, it was fair to coia.lude -...(hat no hint from 
mo would...improve a. form wliich lual lieen found... (.0 answer ( lie pur|>o,se -...and that nothing 
would he loft undone whiidi miglit promote etlicieiu-y. ... ConsiilerinK the vreat fame and 
advaneed age of Mr. 'froiigliton. it waxdd he...[iresum]ttion...t,o interfiTe®. 

I suggested...!hat they slamld (w used with the (Jreat Trigonometrical Surve\' as long as 
roqiiirod, and when that wi.irk wais terminated sliould he [tut. up, one at, Calcut ta, a.nd the other 
at Boinhay, in ohservatories wiiiidi it, wa,.s <iecided...iii 1827 to eiwd. ( ur. (80 -0 ; t()( _> ] 

He further suggested that two iisltonoiucrs should be ap|ioiutcfl iu ludiji for this 
purpose and it was in })ursuau(^e of this projKisal that Wilcox was iip|)(du(f>d as 
Astronomical Assistant’ [ ,;5J -4 ]. 

The circles readied Calcutta, iu I s:{ 2 , w htai Everest had t ime oul,\ to set them ui> 
and to note a certain uusteadiiuxss t hat might be remedied by substituting masonry 
pillars for l^e wooden triptids. When, therefore, in March IS;{ 7 , they were first 
set up at Kaliana on two such pillars he was dismayed to tind t hat t hey wei-e stiu 
far too unsteady for any atieurate work f () 7 ->H ]•*. 

With the help of Mohsin Husain he dismantled 1 hem and made careful meastne- 
monts piece by piece. He found tliat not only were the columns sufiporting the Y 
brackets far too slender for the weight of t he teleseoiHi and vertical ttircle. hut t hat 
the horizontal, or azimuth, circle, and the tribrach to which it was united, were both 
too weak, both in design and construction. Any handling or rotation inti need so 

' l)t)i). 344 ( 4.-. .-.3), 21 3 3il. 'CD n, H., Mil., Ill 12 :ts. .MlDn. 4(il < I.44 til 1 17 li .(■> 

■‘DDii. 402 ( 371 -SO ), 1.5 8 42. »t'/7’.V. xi ( 24 8; |)l«. ii to iv ). Paefcca (V)|. Iniitsjicrt lh<. tu.. (.ii.'l™ vo igluM 
.‘{4 maiindH 15 hcim's, tiotal aboiil 24 cwt; cost £ 0(K> oach. ^ Mh*JS. xn 1S42 ( 141 ) ’ n» Mil n. nt 

12 10 :VI ; DOh. 2(15 ( l>b] 4)1). «rcnch(Hl (Vilcutbi, ’ 
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much vibration—“or rattier an oacillatioii so vast—as to render it out of the power 
of the astT'ononier to take an observation with accuracy”. 

'Die azimuth cirtflo a-riti t ho fiamo to wltioli it was iiriit^^d vvoro })aroJ\' sulfKaeiit to sustain 
tJio HU|)oriJi('nmi>nnt wuij/ltt, anti had iit) stronj^tft to Sf>aro, so that thor(‘ axistod a sprintrinnss 
in tlio systorn whifh tfio sli^htost aauso suHicod to ndl into a.('tiou, ... 

1 lost ia> tima in ifringing t ho subjoot to t he notioo ot th(‘ tloverninent, and roquosting that 
the Mathematieal Inslrunuvnt Maker...iniglit lx* iinmediatoly ordered to rrty lioadquartors. ... 

I now loarneil tor tlie first time | from Ita-rrow ]...tJiat tbt^ vif)ratorv fnotion of whieh 1 
eoin[)Uiinetl was eonsidtaed inlienait in that elanss of instruments, as tlie_\' were wluit is termed 
top‘he(wify and...to a ccrtuia v.vti nt nnMi <tdif : that...Troiajhioii had done all that his skill arid 
experience coidd suggest to remedy the ( Vtl. ... 

As.- it tiid not a|>poar es.sentia) tlial f l>ey sfiould be top-iieax y, i determined tliat tliey 
should be rather l)oltom-htavy. ... I would not (|uiel,l\ sit dow n w itli iny arms f’oldf*d to take 
bad obserx ations, whilst there was a hiir cluince of my (tevising a method for taking good 
ones. So I DID devise a remedy, and took immediatt* measures to liax e if eaiTied into effeet. 

The first- tiling to do was l-o ditrerentiate btdwetai the two instriiinents by 
uaining one Trotighfon and the ot her Simms, th<‘ latter being slightly tlie more faulty 
of the two. Detailed drawings before and after reconstruetion are given on plates 
1 to 5 t)f the publislied A(xounL..of the Meridumal Arc of India | 44, 113 ]• 

ileaching Kaliana early in October, Everest- liad wooden models made, and 
sent off to (-aleiitta for castings to be madt‘ at the ordnance foundry ; 

ddio bniss tat>lo was to l)e ro(>lacod ))y ono of oast dron, as also liio f>rass azimutli oirelo l>y 
one of the sfime metal of greabu* s(.)iidity, for all of wiiirh ( aiftain Waugh...made tlie rongli 
drawings...during the two days wliirh the ]»arty halbnl at Kaliaua. ... The main difficulty 

now BfiKmiod to be to get these cast-iron tables aial azimuth circles constructed.I remained... 

to see the inofiels...com])leted, ... beautifully constructed l>y m\' arliticersh 

He asked Do Penning to sufKirvise the deli(‘ate work of c^a,sting ; 

I ha\'(> been oliliged to leave Ka.li?uia ludbre the <'omf)ietion of tlie larg<» model, but it...will 
no doul)t soou l>e got out of hand by Mr. Harrow. ... I fieg ^Nou will., .require tfie most extreme 
exactness and attention, for upon thi' maniM*r in wbieh these easts are cjxeented will mainly 

defxind vvhetluvr rny |)lan is to end in a faihirf‘. 1 stand jiledged to pei-form a radical cure 

for the flisordored state o{“ those inst-ruments, ...a radical defect hitlierto su])|)osed to be 
inherent in instrumenfs of'that. <?lass. If I hiil, I sfiall ha\e tlie mortification of being laughed 
at for niy...})ro.sumpt ion. If I succeed, there will be an end of tlx' (jiiestion, ... 8 neeeed...l 
must if the easts are good'^. 

His first intent ion was to di 8 ( 3 ard the horizontal circles, but lie later decided to 
make new ones of cast-iron, divided undei’ his own supervision. 

'I’liese instruments are of tlie class called altitude and azimntii mstrnments, that is to say, 
they liave a horizontal circle us well as a vertical circle, f»ot}i iiaiid-divided, md engine-divided. 
Nom , for...taking (»bservat ions in the meridian of altitude*, tlie azimutli circle is not alisolutely 
nocessar\', and ni>' intention is to efispense witJi it, and suf>sfif ute a st rong east-iron frame, 
whereby I sfudl still preserxe the power of rever.sion in azimuth. 

d'he azimuth divided eireles being thus set at liberty, and...beautiful of their kind, will 
b 0 ...couvm*ted to the jiurpose of theodolites, thouirh too weak to bear the groat...weight they 
have now to sustain. ... If I am sucinssful, the vState will...gain two huge theodolites which 
eiMild not be procured in ICuglaud for less than 400 £ sterling eaidfh 

After two weeks at Kaliana he had to haivc for Sironj [ 41, ()S]. Tlie new brass 
parts were c^ast by Ins owti nuai under Bairow ’s supervision. Init ih(‘ main pillars 
were a failure, and had to replaced from Fatehgarh liazaar. Finding other diflfi- 
cultitvs, and probably niueh dejtressed at btdng left alone in sneh a desolate place^ 
Barrow a])})ealed in vain to bt^ allowed to tak(‘ the work down to Falentta. Kverost 
did not dan* to let it escape from his close supervision. 

He returned from Sironj on 9 th Maridi, and under his vigorous drive good 
progress was mad(‘, ami the wliole workslioj) staff, wit It Barrow and the instru 
ments, moved to Hathi])aon for the rains'*. 


‘ Arr ( xvxi iv ); Report, 3 8 ( oS-TO ; 88 418). “ ODn. 3r».3 ( T.S IS In-,37, 
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Do I’enniug had I I'uuble wit Ji the iron castings. He fuid placsal the vverk tirst at 
the Cossipore ordnance foundry and then tried .lessoj) & Co. of tiie Phoeni,\ 
Foundry, and tiuni the Mint. ('(»ssipore eventually managed hv workirii; 
in what is callod a'‘loam mould’', to provont tho iron from huhlilim:. ... 'Two ot t!»(^st' fntsh 

castings just clearing away from tlie mould...soomod <<» look v'ory \vt II.\ ( .Lsting for 

the lower circle wtis...still wanrr in the mould wireu I last visited the plact'. 

Ev^erest pressed for them to be sent up as quickly as possible ; 

A grea.t deal of time has heeu already wasted, but for which I might ha\o hnd thn circles 
all in operation in DfK'emher next,, for the progress.,.made since l...ha\'e hnd the workshop 
under rny own eye, is much greater than 1 expected. ... Despatrh...all castings -t>ither of the 
table or lower frame—wliicli hctlfl out a fair (*liauc<*, ... If* at Inst 1 get a pnii' of <^H( h to nn.^wer 
my purjrose, I will...send you immediate nnti<*<» t«» discontinne sending others'. 

Do Poiming soiit olf tlic (dossiporc ciist ines and rcjtortod in Septeinber that 
two tnf)r(c.,are in great progress at tlie Mint. One of thoin, a very clean cast, and without a 
single flaw, is already on tlie latlie and, weri> it not for the l)o<»rgah Poojah holidays ( 127 n, , J 
and two others that intervene, 1 had great h<»pes of' forwarding it hy tim next, steamer. ... The 
other cast jiromiseH to he equally go<M| an<l, from the great atteuti(»fj Miat is paid to malters 
...under’...Capbain Porbesl nr, 448 ], ... I,..li<>p(i that tliese ('asts will he pre-eminiMit l\' sirperri<)»“•*. 

Everest reported at the end of September tlnit 

the two easts for the tables m:id(^ at the Oxsipore .P’oundri arrived on the ‘. 1 th .Imic iS.'kS, mid 
though not, first-rate liav’e Ikhmi already turned U* aecounf a,nd worked uj). .. Of the cast.s 
made for t he lower circle, two have arrived from the Cos.sipore Poun<lry^, ... \eit hei* i.s ver\ 
excellent, one indeed is extremely rude. ... I should ]uivo rejt?cted both without an instant’s 
hesitation if t liere ha-d l.)(M3n a chancre f)f‘gett ing h(»ttt»r in any reasonabk' tiiruv ... f have liad 
one taken in hand, ... the (»ther will remain on tla^ shelf in t he iiopc^ that something h( 4 .ter may 
come to repla(*(;> it. ... 1 have notice of two other ca.sts being in progres.s at the Mint, and if 
they,..roach nu^ iti time, perha.().s I may liave the gratification of prvserv irig the syinmet ry and 
beauty of the instruments as well as their steadiness. ... 

lamvTtry sanguine about my filan of dividing, and so are...Lieutetuints Wangli and llenny 
Mr. Harrow sometimes seems to think it will succeed, and sometimes that it will not | i |. 
The practical trial will alone set tiuit question at rest^. 

Oti 27tii October the last castings left Calcutta, from t in* Mint, and from Jessop’s , 
‘‘the casts from the Mint are very superior, and have Ix^en very carefully turned and 
polished...without a flaw or blemish of any kind’’^. Everest liad found all this 
delay exceedingly tiresome ; it was in(Hm<;eivahle, lui writt‘s, 

how’ many failures took place; ... tla case.,.s<Mmied to b<'» quite desperate. ... I bed. ii. si^ems, 
applied to tfie wTong quarter, for th(^ (tasting of iron at tlu’ forinrlry is verv inferior to that 
at- the Mint...un<ler Major P’orbes. ... tie ('onslrucbxl two circles which would hava^ done credit 
to the best founrlries of Pairofie, but they arrived too lato, for -impatient at the loss of time 
I hud alreatly worked up those received from the Cossipore foundry, taking care in a.(kipt the 
screws HO as to avoid,..theii’ diverse blemishes and air holes**. 

Ho now developed his plan for dividing the new azimuth circles, by making use 
of one of I'roughton’s brass circles as a master to he copied, but Barrow turned sour 
and persistently refused to (‘o-opeu’ate. 'Jdiough willing to re-asscmhle tlie two 
instruments at Kaliana, lie would have nothing to do w itli the dividing and asked to 
be released from further se^rvic^e" [ 124 |. Pending reference to (h)vernineirl, work 
was resumed at Kaliana, and on J 2 th January Barrow reported that 

the two .‘hfeet astronomical circles arc m(>imUHi...in (lie obHcrvatory, and arc in w<»rkiiig order. 
As the alUa*ations..,liavc been made under your personal superintendence, exct'jit liiui.lly })ut- 
ting them togtithcr at this filace, it is mmeccssary for me to <i(» more than assufo yon that Mie 
greatest care haa laxai t-aken to have every part perlectly sound, hut I much regret to add 
that the vibraioiy motion ol‘ which you complained...still remains^. 

Everest replied, always in writing, that both instruments worked rather too 
Btiflly, which should be rectified before he could accept them. He could not 
accept personal responsibility , for the blame of all faultiness 

of execnlion must clou-rly rest witli yon, ... Yon sta-te tliat..,the vibratory motion...st ill remains. 

^DDn. *^04 (227), 12 & 27--r)--3S, (403), 14—0—3«S, *takiii)ur 3S dnv8 froni Allaliahad to 
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... 'File (•xa.Hjiimiion which I IwiVt'alroiuly nunlo loadn iiu* to a, totally ilifforeiii. (•(>tu*hiKio.a. I 
ani...convinced that tlic plan whicli I designed lias (‘onipletol\ counteracted all vibratory 
motion, i^vcejit what is insefiarable from instruments not supportoti on stone jiiers or...ma.Konryb 

Evorest tri(‘(l it) vain to check the s])at(‘ of acrituoniovis correspondence ; 

b>e pliuised, ... in.st4)ad ot wasting time in connnitting your im}»t*rtinoiu‘e to jjuper, to (aoploy 
your whole energies in endeavouring to fiut the instruments into working order, which I fnliy 
see is a job requiring all the skill yon an^ master of'^. 

W it h tlie utmost reluctance Barrow made the final adjustments. Everest made 
constant critisms on jK'tty matters, sometimes adopting the role of “Superintendent 
of the 'rrigonometrical Sur\(‘y’' for the dtdailed examination of tlie instruments, 
and solemnly reporting th(‘ results to himself in the (‘apacity of “Surveyor (Jencrar’, 
who then formally passed 1 he necessary instnudions to “the Mathematical Instrm 
niont Maker to the Honorable the East India (Vunpany ’. 

Not. one iota did Barrow hndg(' from his defiant refusal to undertake th(‘ dividing 
of the azimntli circl(\s, and on tlie 28 th darniai'v Everest ordered him to Dehra, to 
await orders. Government had no liesitation in ordering his dischai'ge [ J. 

Ev(‘rest was now IVee to put in hand his scheme for dividing the hoii/rintal 
circles with tlu^ assistance of Molisin Husain. He had done all he (a)uld 
to jMit those v.iluablo iust ruiiuMits into a 1 !uu*ough stato otf^nKMoncy, ... aid...I have lit tie ibiubt 
tlial tiu'y will bo IV+'o from all uusUnaliuoss. It wouki give' mo groat pk'asure* if I coukl 
couipk'lt'tho rcnovaliou by «b\’idiug tlo' a/.imutli circlo.s, but 1 hat...roejuiros a pra,cti.svni work¬ 
man who ca.n dovotn fiis u bole a.tteuti<ni t** t ho suhjoct, and as my laeteiisious. .,a,i'o .small, atui 
my spare tiuui uouo, I could...hold <>ut ...!>ut a j)<»or |iros|>oct of succi'ss. 

There aro hut t wo ua'thods w'hich havo yet lieou succt^ssfully tried ; \'i/.,, ( lie *»lder s\ stern 
hy Bird, wliich ha,s heoii hy imi\'or.sal consent relinquisliod be'*ause of oxtrome todiousiie.ss, 
atal lh(‘ method hy 'I’naightoii ( ii, J^. methofi was pj-uposod some years ago liy ('a.f)t. 
Kator 1 n, ]* which that geutk'iuaii assimul rm^ laul never hoon tairly tried. ... 

Mr. Barn»w...tried a. method of his own in ("alf'utta whieli oiidod in ut ter failure, in con- 
cjoquenco cif which he wa-s nece.s.sitated—iii dividijig tla^ .‘bA'ot circle of t he large theodolite— 
to erase the* divisions first eugi'aved. and resort to d'lNaighton's methocl, I...l)oliovo that this 
was thei lirst ociuisiou of liis e\ or dividing an insf rumeut l>y ha,iid [ J. 

Tlie method X proj)o.s<3d is simply that of transferring the divi.sioiis of a. eirclo t(* <vnt! not 
ilivided l)y (copying from the former. ... Mr. Barrow at first pr<»nouncerl Diat it hold out every 
probability ot* sucxhihs. SubstK{ueritlv to 2nd Soptombor lie promulgated a. contrary opinion 
[ 123 J. ... Xo shadow of nniaon has ever bwti advanced by liim for...eitlier ojanion. The 
[iririciple is, however, rnathematic^alty quite fret^ from objection. ... 

Mr. Troughtotfs is the only metliod wliicli (‘an lie considered free from <loubt, bat the 
ajijnmitiIS required renders it b\' far t-oo complicated for me to grapple witli it [ n, 232 j^. 

The bold task was carried out in a small building sx)eeia 11 y built at Hathix)aon 
whon!> it w ould be subjetT to Everest’s close personal control [ Tb6 J. 1 ’he actual 
execution was entrusted to Mohsin Husain [ 6, 125 J. 

A brass cradle held the tiew east-iron circle that was to bc^ griuluated, both 
being firmly fixed to a masonry pillar. The cradle also carried the old circle to 
be cofued, kept free to revolve four inches above the new’ circle—the various 
gadgets for adjusting the relative positions of the two circles—and the cutting 
tool. Four microscopes were attached to the new' iron circle. Everest was 
particularly pleased with the “stof)” designed and constructed by Mohsin Husain, 
an ex(iuiHit4=i ('ontrivanen, ... as rarnarkabla for its f\oatnosK and simplicity h.h for its aifKuenc^y ; 
furnislied wdth a graduated inic'rorneter head, of w’hioh ono rovointion is oqnivak^nt te the 
ditTeronce batweon the graduating lines of tlu^ whole degree and the five-niinnte spa('es^. 

To be independent of daylight, which was uncertain, the room was lit by two 
Argand burners, shining through j)anes of glass from the outer verandah. 

The graduat ion of* the first of the two circles was began on the 6th August, and was (‘iirried 
on under great disadvantages. Tlie mtitliod w^as rum ; no jierson about me had ever seen a 
cutting b)ol, or tried Fiis hand, or seen otliers try their’s, at dividing. The weather wiis most 
unfavorable ; a const^int fog and heavy rain, accom]Kinied by a damp raw wind from theplainB, 

bl)J)n. ik)0 { S lo ), IX l-Uli. -ib. ( If)), 17-1—3Vb ^ rrougliton'H nn'tluxi dcHcnbcd in l*hil Trantt, 
1809; copy sent to by I)c Penning, 22 12 38. '*l)l)ii. 344 (). 31-1-39; cf Ueport, 3-8-39 

( l<j4-7e ). *’ |>ciail<Ml (Iniwitigs Mrritliondl Arr, it, pin. 4, o. 
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porpetvmlly envolopHd Uih luouutiiin of lliithijiaoii ; Jind ui (ho tMi^ornoN.s (/> gmppio witli 1 Kiis 
arcliioviR tank many procautAons wero ovorlookod wiiich oxpoi-ionoo liad taught otJiors. 

Tliough tho diviMiofis of oaoh norms agrood amongst ttiornsolvos, yot tlu^ro wa.s...<ii,sagroo. 
merit botwoon tho divisions of one series and another. Idioro was some ditticailtv in using 
the (•iitting (ool, for tlie point c.ould not f)o ko))t under sliarp vision for the whole length of 
the cut. 'l'hiK...was overcome by an ingenious device suggested by Lieut. Waugh. 

Before commencing the Hecond eirele, double doors were fitted to keep tlie oul- 
side air from tmtering t he room. Tire pro(H*dure was rev ised ; 

The (Hitter was brought over the poird. chosen for zero, ... the lirst | ten degree j division 
was marked, and the leading microscope then bronglit to intersetit it. All the ten-degree 
spaces wore tliou sot off in Huccession, ... and the mean reading of tlie upper microscojies 
corrected for every deviation e.KceediMg 0-5 of a second. Two Tnicroscopos only were used for 
this second circle, instead of four as with the first. 

ddie ton-dognw spaces lieing tlina completed, eacli wa.s in turn snbdivirled into degrees. ... 
’'Phe coincidence of' the cutter and leader was first established. ... Any error found in fJw^ ten- 
degree space...was divided by ten, and distributed lietweoii tho component degrees. ... Sub¬ 
division flown to fivt' minutes was (‘ontirmed on t he same priiicipkjs^. 

When all was finishod, a committee was assembled under Waugii w^hicli analysed 
all the readings and made a favourabh^ report; 

No. 1 [ Simms J. ... The graduation is cerfainly a. creditabh^ pei‘formance, the error's m tlie 
runs of contiguous divisions...fuiN'ing arisen from a. doticiency of...f)rof*cdnr(\ not. from auv 
defect in the principle upon which the insf-nunent Avas graduated. ... 

No. 2 I Tronghton ]...has been divided in a very sufierior manner. ... The values of the 
5 -minute spaces agrcie beautifully between the divisions whicdi define tia' intognd degrees, 
Init on eitlier side of tliose points thenr a.rc sliglit discropaiaHes. ... 

Tlie circle di\’ided fry .Mr. llarroAV in (-alcntta^...appears t-o liave betHi (rxecutod wit-h a degree 
of accuracy...surpassing tli(‘. vvoi'k of'rroughton and Simms. ... Tlavre is also reason to tliink... 
Circle No. 2...even snr})asses ( he cinde di \ ided by .Mr. liarrow'k 

The two astronomical circles w'(‘re at. last nnady for service, each wdtJi 
a pair of new columns, bet ter proport ioned and less feirblo a. ])air ol new out riggers and fri('- 
tion rollers --a new axis for (fie azimuth motion a now table -iind a. mm’ circkd. ... 

My new cindes were inlaid with gold to receive the gradnations ; at ev'ery tenth degn^e a 
(dreuJar disk of silver was let in that t!i<' large figures might stand ])re-eminent, and tdiere was 
giifficiont wddth on the surface (d'the. gold b(*yond the graduations to admit of toe single units 
being ongrax'ed, and still b«dng visibl <5 in tlie reading microscopies"*. 

For the figuring Everest sent for the vvorksho]) engraver from Calcutta, 
toj>i‘')ceed b 3 r...st(^anicr to Allaliabad, and thence l)y...Iand to Debra. Einndin will be entitled 
to...one lia,If additional of his salary from (die l ime of bis departuie |* 143-6 j. ... If Minndiii 
should object, ... make enquiry for an engraver who will not obj(M*t, and Einndin must then be 
discharged, and the consentient party jjut in liis stead on the roll. ... 

Tlie Superintendent of (loverninont steamers f 142 a.o | wilt., .furnish a jxissage. ... ( ’ust 
wliat it will, the man must come uj) lierc, and 1 wall l)e i*eMpon 8 iblc for any e.vponce^. 

For constructiiig tho copying apparatus, and for cutting the divisions Mohsiii 
Husain was granted an honorarium ‘equal to £200 sterling, the sum that would l>e 
charged for the same work by the first-rate makers in London ”, Everest himself had 

superintended the division of one of the...circles from beginning to end, ... and tiiough the 
mono tony... was wearisome, ... I exercisial a partial supierintendeuce over the otlier. But tlien 
Lieutenant Waugh and Mr. Logan...were presenC. 

Thus after two and a half years of anxiety and determination, these instruments 
were completely reconstructed, and made fit for observations beyond reproach—one 
of the outstanding triumphs of Everest’s professional career. 

^ MHAS. Xil, IS 12 { 141 (4 .seq ). * Lanihton’.s great theodolite ( 1^2 |. I)l)n. 378 ( ToT-Jl ), Sept. 

1839. *GBO. Museum, both Cireles Avith h copper platea of detailed drawings Meridional Arr, 11 . ® MR AS. 

Xli, 1842 ( 141-52 ) by GE., 11-12-40, ®to l)SG., T)|>n. 3.50 ( 44 ), 0 3 30. " DOn. U)'2 ( se w ), 1 ’t 7 p) 
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SUPPLY OF INSTRUMENTS 

Supply and Distribution Custody — Theodolites — PeramhulMors — Plam- 
tables — Revenue Surveys, 

TJ NDEK the old system ever}' surveyor on full allowances provided his own 
I j instninients - of any pattern he fancied - whilst the Surveyor General and the 
Coinmissaiy of Ordnance maintained small stocks of the commoner patterns 
for issue to assistants and to officers on military surv eys [ i: 203 ; ii, 221-4 ; in, 
2ii“5 ]. 1'hese arrangements were not now suitable for the (treat I'rigonometrical 
Sin*vt>y, where instruments had to be of patterns approved by the Superintendent, 
and many were of his special design. Under Everest’s administration instruments 
weri^ to be stocked by the Surveyor General and issued on Government service. 

It is...very objcctionablo to lot tho instruments used be privaU^ property, for, 1st of all, 
the Court of Directors have very liborally supplied my department with instruments for principal 
as well as minor operetious, all but perambiilat/ors, planetables, etc., which Mr. Barrow can 

construct. 2ud.8urveyors..,have been (*ousidered to liave a prescriptive claim to dispose 

of their instruments to Covernment, awl so we have at times been encumbered with a vast 
deal of liunber, ...often dishgiire<l by...fancied improvements. ... 

1 should rec(nnmend...the syst/eiu which 1 have establislied ; ... Dentlernen are furnished 
with ])ubUc iustruinents in a Hervi(wble condition, the decision being left to Mr. Barrow. 
U‘ tile public^ pfopertA luis been injured, or is found defective from neglect, gentlemen are 
thein.selves liable to pay for- the s*nne. If the defect arises from unavoidable accident, tlie 
repairs are nuide at the public expense by llie puldic workmonb 

Whilst ap{)r()\'irig this arrangement for the Great Trigonometrical Survey, 
(h)vernment insisted on keeping tlie old rides for “a Field or River Surveyor”, 
whose allowan(;es eoverod the jirovisiou of instruments-. 

Bearing in mind tlie trouble that had occurrtMi after Landdon's death, and that 
experiencHMl l)y Hodgson in getting a clearance eertifieate on account of depart¬ 
mental stock aud issues | in, 215. 257-8 ], Ev^erest ordered that 

all instruincn(.s...in either division of the department...are to be publi(^ pro|)ertv . d'he Surv'evor 
(leneral has tmthority to issue...installments...a.|>f)licable to the occasion to officers em])loyed 
under liis orders, who are to give receipts for them, and to he re,sf)orisil)le...lbr keeping them 
in good cf)nditi(»n. ... 

No oMi(u^r is allowed to use his [private iiLstriimeuts...unless with tlie exfiress sanction of 
the Surve^'or ( Jcneral. or ev^on to keep siicli instruments in his possession, without duly notify¬ 
ing that circumstance. ... 

At- the demise of an\ otlii'cr. ... ail instruincnt.s...in liis possession am in tlie first instance 
to be claimed as Gov^ermnent [iropei'ty by tho committee a|>poiiitod to examine bis effeets, 
anil none are t,o be delivererl t-o the executors...until satisfactory proof is obtained of their 
being private })ropert\‘*. 

Tliere w(‘re nevc^r enoiigli instruments to go round, and I)e Penning was given 
aiithoritv' to purchase on the ("alcutta market “any delicate and expensive instru¬ 
ment of the character of a chronometer, wdiich may be urgently required for public 
service”. The normal channel of supply from England was through the Military 
Board [ ii, 221-4 ], which in 183 S recommended that 

the custody of all instruments required in the department of the Surveyor General of India, 
or for the Kevenue Survey, should bo vested in tho Surveyor General wlio, as tho authority 
best competent to judge of them, should chock and pass the indonta. ... 


‘ DDn. 2«r> ( .'103 S ), 10 11 31. Dimc. 13-2 32 ( 120 ). »I>Dn. 283 ( 54-61 ), April 1832. 
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A supply of sni voyiiig instnunonlti slioiild bo rot«iiio<l in tho arsounls hiuI inaga/.inos to 
meet demands purely milit-ai'y. ... 

The Surveyor Gonoral may be autliorizod, in eomrruiiueatiou witli th<‘ Superinteiulenl of 
the Revenue Surveys, to indent tlirougli us on li]ngla.nd for such supply...as ho tliinks neres- 
sary, ... but...we tliink tlie indents would be more satishwdorily exeeutod if forwarded tlirough 
Govenunent by the Surveyor General liitnself. I f the MiHUiry lh)ard arti ox}>e(.*te(l to forward 
these indents, they should reach their (dTice on the 1st of .Vugust <)f eacdi year...as our indent 
must be despatcliod on the hst- October^ 

Do Ponriing was in difficulty after RvtTO.sGs departure up country vv Jicn Govern¬ 
ment ordered him to supply several astronomical instruments to Cumin, formerly 
the Company’s astronomer at Bombay [ m, 191-2, 435 ], and now employial iit 
the Calcutta Mint. I)e Penning was diffident about making issue without con¬ 
sulting the Surveyor General up (country but Government orders w(-rc clear, and 
Cumin was not only impatient, but inclined to be rude. l)e Penning had to comply, 
but l^verest protestf^.d to Government; 

Tlic iristrumouts whiidi Mr. Socrota.rv PriiiH<dp’s Icft-or dosiros rny suborfliiiata fo furnish 
caimot bo supplied without. injifi*y to the otli(^ioiu*y of luy department. .4ltit-ude and Azimuth 
instrumonts of 18 iiiclios diameter (tost from loti to 200 £ inwAi. 1 fiave...as few of tiiem its 
possible, but as tliis is the cla-ss ot instrument ctiic^tly used m principal series of tlie G.d^, 
Survey, it ludtially hajipens that I have not a number sufficient for my purfiose. 

I tv^iiecifully submit...tli(5 expediency of my being consnltcd previously to tlie issue of all 
large instruments under my charge. ... 'fho dis(^ovorie« whicli the late astronomer of lk)mhav 
is likely to make in science would hardly repay the iu(.Maivenienr?e oitcasioned by retarding the 
o|»erutiou.s of the Great Trigoriometric'al Survey. ... 

ddiere is an ISdnch altitude and azimuth instrument by Troughton and Simms of gi-eat 
excellence, (?onstnicte<l to the order of Lieutenant (Joloiiel Hodgson, wliieh 1 I’an (»btain for 
1,500 sa. Ks. ... If His Honor in (’ouncti should be ph-Misi'.d to allow ol’my ]>ureha.siiig this... 
it will be a valuable ac(|uisitioii, ... and..,tli(^ instrument whicli was purcliasod fjom Lieutenant 
Colojuil Chea|)e...[ may J bo traimferred to Mr. ( hiruin. ... 

Should tills measure he not afijirovod of...I...r(^c(»mmend that...Mr. ('urnin l>o directed to 
indent on tlie lion’hle (hairt of L)iroct(*rs for such as he may require^. 

Government decIiniHl to sa.netioii the [uirehase of lloilgsoii’s instnirnmit. Those 
tliat fiad been lent; to Mr. Curidn were for a 

Hpecitic purpose not admitting delay. ... They were lying urutsod 111 tlie Sur\a?yoi* Gonerars 
Office. If th(« irLstrumiaits are required for more im|)ortiUit purposes...they must be c.ourse be 
withdrawn from liim. 'riie hir wdiich he will need them for his observations of the 

planet Mars will...he (umlined to tlie period of that planet continuing in oj)positiojp. 

It is inteiH^sting to record the first introduction of familiar im]>lem(‘nts. In ISdl 
the Directors called attention to a new description of measuring tapey 
called “Chiesterman’s self-acting Meiisuring Tape", which, liy means of a spring roller, winds 
itself up. ... Much time may ho saved by this improvement, ... and [ we ] iiave therefore sent 
...by way of trial —2 Tapes of 1(.>0 I’eotr—2 of 50 feet—2 of 24 feet—2 of 12 feeO*. 

Chronometers were delicate and contrary [ ir, 230 1 ], and, writes Western, 
being taken ill, I gave ehtu-go of the chronometer to Mr. A. Torrick on tlie 15tli inst., having 
first explained to him how to wind it up, and warning him not to let it run down. ... He neglected 
to wind it up on the morning of the IVtli, since which day it has not gone, notwithstanding 
that I shook it after winding up'*. 

Planetables had become cheaper. In 18H) Garling had paid its much as fifty 
'pagodas, or Rs. 175, for two. In 1832 Macdonald paid Rs. 12 -7-6 for 
a simple Plane-table. It possesses a steady horizontal motion on two concentric brass circles 
which wore turned at the Mint, and is fixed on a firm tripod, each leg of which consists of two 
branches uniting at the lower extremity, on the French princijde® [ 144 J. 

He asked if it might be used for sketching in the detail between his stations, and 
this was allowed provided it led to “no sacrifice of time or mon(‘\ “ | 61 J. 

It was obviously witli no small degree of self-satisfaction that on his rednrn to 
India in 1830 Everest ask(‘d for the appointment of a committiM" to repert on the 


'DDn. 343 ( 13-5 ), 31-8-38. -’from SO. 4 -11-34; bmc. 10 12 :U (160-7). 
♦CD to B. 26-10-31 ( 3 ). ‘ DDn. 33l» ( 7 ), 1 1-33. • DDri, 372 ( 77^80 ), 1-10-33. 
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highly complicated compensation bars [ 45-^ ] and other instruments whicli he had 
selected with so much care in England—theodolites of various patterns—lamps— 
heliotropes—and so forth ; 

In the latter end of 1825, when 1 was about to proceed on sick certificate to England, the 
Right Hon’ble the Governor General in Council was pleased to recommend...the Court of 
Directors.. .to employ me to superintend the construction of certain instruments [ m, 242 , 260 ]. ... 

The Court, of Directors wore pleased...at my suggestion to employ Messrs. Troughton and 
Simms^, the most celebrated artists in England, instea<l of Messrs. Gilbert, who usually supply 
the East India Company | ni, 524 ; iv, 149 J. 

In addition to the instruments which the Supreme Govermnent authorized me to indent 
for in 1825, several others were ordered...in 1829, all of which were constructed by the same 
able artists muler m^* superintendence. A considerable j>ortion lavs l)oen brought out by... 
the two latest ships of tlie season, quite uninjured by the voyage. ... Being quite unique, 
and the most }wfect of their kind that ever were made, I...request that...public testimony 
may be borne to the merits of the artists. ... 

I am naturally anxious that the Vice-President in Council should know how far I have 
acrquitted myself of the charge confided to me, and...( reques%l a conirnitt-eo to...report upon 
the fitness of the instruments...on 1 st .Tanuar^' next, before which time it will be iiu^onvonierit 
to me to have the instruments proj>erly laid out for ins|>eclion‘^. 

With Sir Tfioinas Aiiburey aa President [ i : 309 ], the cominittee expressed 
admiration at the quality of instruments that were, liowovor, yet to be tested. 

On his departure from India at the end of 1843 , Everest obtained permission 
to send home to the Direct ors samples of the instruments made up by 
the public workmen allowed to me, ... of my own invention. 1 wish to...take one of each...with 
me to England as patterns by which others may be constructed. ... 1 Perambulator... -- 1 Baro* 
meter Pumji —1 Apparatus for corr)paring chains and scales —1 Barometer'*. 

Before Bedford could get a ''no claims" certificate when leaving India for 
good, he had to (lef)osit with tiie Accountant General 4 % (Government notes to 
the value of Its. 2,000, as security for the return of survey instruments issued under 
his orders to subordinate surveyors [ m, 215, 461 ]*, 


CCSTODA OF IxSTRiyyF.N'l’S 

During Everest's absence in England, all more iniporlant instruments of the 
(Great'rrigonometrical Sur\ry, such as Lambton's great tiKMxlolife. zenith sector, 
and steel chains, that were not required by Olliver's small f)arty, were packefi 
safely away in the military magaziiuvs at Agra and 8augor [ nr, 241 ; rv, 152 ]. On 
Everest's return lie ordeixxJ them down to Calcutta h\ way of the nearest station 
where water conveyance may be procui'ahle. ... Th<> usual mode of tranK(x;)rting the instru¬ 
ments...was that of slinging the cas 4 *s ujion baml>oos...horne upon men's shoulders, ... The 
carriers...should fjo cautioned on all occasions of setting <lown the cases to do so with great care^. 

To make room for them at the Surveyor (-General’s Office, and also for the new 

instruments from England, be asked permission -without immediate success_ 

to transfer to the arsenal all “common surveying inst ruments" in excess of depart¬ 
mental requireriKaits^. 

Tfie Mat fiemalical Instrument Maker was not responsible for stock and issue, 
wliich was normally tlie business of the Registrar [ m, 215 : jv, T40 ], but which 
early in 1832 was temjmrarily passed to one of the new assistants, (George Logan, 
who was ordei ed to take charge of 

all baromutors, therinornctcrs, and other metoorologifial iuHtruments in st(^rc. ... You wall receive 
charge of the base line apparatus, the 3-foet vertical circles, the 3-feet, IS-inch, 12-inch, 7-inch, 
and 5-inch theodolites of the new construction; the revorl) 0 ratory lamps, the heliotropes, the 
Drummond lights, and...all the instrumonis arrived since Octob<^r 1830. ... These...are under 
charge of Mr. De Penning, wlio will deliver them on your requisition. 

M^Mwiird Troughton f in, 534 ]; Wm. Himms f in, 532 ]; Emp Srt/ Rev,, VII, April 1944 ( 231-2 f 
»to Mil. I>opt. 26-11-410; DI)n. 265 ( 88-90). * DDn. 452 ( 30-6, 59-60), 10-7 & ^12-48 <bec 
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The old zenith sector and the chains belonging to the Great Trigonometrical Survey will 
likewise be placed in your (diorge, as also all the chronometers. ... 

Yon will have them...all kept clean and in good preservation, but...none of them may on 
any occasion be taken to pieces without my acquiescence. 

You will examine the whole on the Ist of every month, unless that day falls on a Sunday, 
when tlie examination must be deferred till Monday morning. Such of the instruments as 
are out of order must be taken to...the Mathl. Instrument Maker to l>e repaired. 

You will continue as before to make observations in the ob80rvaU)r>% and get the clocks 
in proper order, and tlieir rates well determined [ in, 187 ]h 

On the move up ciountry, whilst the correspondence office went up the (ianges 
to Gurmukhtesar Ghat, some of the instruments were sent^ up the Jumna to Agra 
under Murphy, to be handed over to Wilcox for work on tlie Great Arc [171- 2]. 
Logan took the rest, including the base-line apparatus, to Saharanpur, where on 
20th May he found a letter from Everest; 

1 yesterday received your letter from Meerut. You have acted very judiciously in having 
the instruments carried on bamboos. I cannot see, though, how you put in practice tlie 
method used for the 18-inch instrurnonts, for thf3y were carried on a single pole, palankeen 
fashion, and had irons constructtKl on y)urpo.so. I suppose you hn.d a j)air of bamboos to each 
case. It would have been the height of folly to run the vast risk of carr^dng instruments, 
which have cost so much time, cash, and tronV)le, on coolies’ heads, merely to save a few rupoos. 
llie safest mode is the cheapest in the end, tliough it appears to coat a little more. 

I have done all tliat lies in my power to get the biiildings at Saharanpur put in order against 
your arrival. ... The whit/e ants...are .said to l)e rnom voracious at Saharanpur than in any other 
parti of India, so much so that men are said to liave found their turbans entirely devoured if 
placed on the ground whilst th()y wore asleep^. 

Logan had to submit quarterly returns of his instruments and was warned that 
if they lire stolen or injured in any way, nnle.ss it (‘an bo clearly shown that such had occurred 
in spite of all necessary precautions on your |>art, you will be liable to pay the full amount at 
whicli they are debited in the Accountant GoneraFs books*^ 

De Penning had to act as general forwarding agent at Calcutta, and reports 
that he had received 

from the hands of a chuprasi...( who said he came from Meerut), a parcel to my addroas, un- 
franked. On removing the wax-clotli, I found the parcel ( with another cover of wax-cloth ) 
addressed to Mr. Dent, Messrs. Arnold & Dent, Watxdi ife Clock Makers, Fleet Street, London, 
but without any instructions for my guidance. ... The...parcel...b(3ars the seal of your office. 
Everest replied that 

as the chronometer is particularly valuable, not only on account of its intrin.sic excellence, 
but because it was presented to me by the Court of Directors^, I arn incest anxious it should 
arrive safe to the hand of Messrs. Arnold & Dent, to whom there is a letter inside the box. 

Have the goodness to take every pos.sible precaution in transmitting it forthwith, as directed, 
for robberies sometimes take place on board ship^. 

In reply to a request from the Accountant General to fill in a “capital valuation 
statement” on the instruments held on his charge, Everest protested against having 
to prepare what was termed “an annual deterioration return”. 

In regard to the instruments in use with tlie Great Arc, ... all of them are in nearly as good 
order as when issued, ... otherwise they would be ill adapted for the nice work of the depart- 
raont. ... Some of them...have been much enhanced in value...owing to...improvements made... 
under my superintendence. ... I may adduce the Grtjat Theodolite by Troughton and Simms... 
as an instance, ... for the...instrument is of much more value at the present moment than when 
turned out of the maker’s shop seven years ago. ... 

In the Revenue Survey establishment the case may perhaps bo different. ... The instru¬ 
ments in use with CajJtain Bedford’s parties are of leas delicate coastruction, of inferior value. .. 
Upon such instruments a committee of regimental officers might...pass an opinion, but...the 
instruments of the Surveyor General’s department are of quite another des(3ription. ... 

In 1830 I purchfised at the shop of Robinson in Devonshire Street a small theodolite for 
the price of 21 guineas. Since my arrival in Oc^tober 1830 thi8...htw b<3f>n in perpetual use. 
From its handiness and adaptation to all kinds of work it is a sort of pot iristrum<ait with my 

^DDti. 207 ( 102~3 ), 28-1-32. *MiiB80orie, 18-6-33 ; DDn. 287 ( 24-6 ). *J-)Dn. 499 ( 3-13 ), 
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sub-assistaiits, who havo it out on all cK'oaHioiis in the roughest work» and in diflioult Bitiiatioas» 
yet it is not the least injured, and I could di8f)ose of it at any instant for 300 ru|>ee8 [ 144 ]^. ... 

F should say I liat the deterioration of an instrument from wear and tear must depend 
almost entindy on the treatment it receives, and the competency of the party using it. ... 

It IS utterly out of my power to sup[)ly valuation statements such as you hav^e suggest/od, or 
Captain Bedford had agn^id to furnish. ... I am made a sort of general storekeeper and vendor 
of instrumentH hir the use of all India, aiui for fiersons who are neither suliject to my authority 
nor in cori'espondem e witli uar. 

For instruments in rt^gular departmental use one of tlie senior assistants was 
made responsible, and in 1830 Rossenrode was directed to receive charge from 
Mr. Morrison ( 138, 163 | of the instruments b<>riie in the eucl<»8ed list, and when the operations 
of the ensuing soasou nre at an end, you will see that they arc all dul\" delivered bat'k into 
store. Whenever any instrumeut is issued to any person whatever, a receipt in due form must 
be taken. Jf the issue is only made for...ordinary }:)urpo.sos...to my own immediate camp, a 
memo to that effect will sul’h(te...iii a book which you will keep for tliat express purpose. ... 

The kite <jecisiou...iu the case of Lieut . Ommamiey leads me to suppose that iii tlie event 
of any loss or injury notliing hut the clearest proof of there being notliing left undone on your 
part will l»e ro(!eived as a palliation^. 

When Barrow^ left ('Hlcutta, resfionsibility for all instruments in the workshop, 
as well as those in stoi e, fell on l)e IVuming. and then on tlie Deputy Surv eyor General, 
till at the end of 1838 the D.s.o. asked that those not required by the Great Tri¬ 
gonometrical Survey, or for current olTice use, should be transferred to the Fort 
William arsenal [ 138 J wdiere ‘‘there are jieople who can look after and clean the 
instruments w hen requimF’'*. 

The Surveyor General was etjnally insistent that he should be relievi^i from 
responsiblity for insti*uments b(\v^ond the need of bis department, whii^h was 
least a<la[)t.ed for koo])iug charge of...i>uhlic pro|X)rtv,..except sucli as is in constant use. ... 
Existifig rulas wore framed...when the Surva\y(>r General was...alwa>'s at the Pre.sidency. 

'fhe |)racticel iucon\^onieru*o of the pre.sciit arrangement is one tliat lias hung over me with 
the oppn'ssioii of an incubus. Ever since 1 left t he Presidency I...trust...ent irely n* my Regis- 
t?*ar for t he accounts of instrumeuts, and I deem myself fort unat e that t here are really none for 
wliicli I cannot account. ... It will seem little short of impossible to keia> the current business 
from coming to a stand, atid quite so for the Surveyor General to atteiKl t<» the business of 
accounts liimself; yet he is the responsible party. 

My career is so soon to close that I hardly think it desirable to make any new arrangement 
to moot my case, for my successor will, it is presumed, l>o of a difforoiit temperament. ... 

My Ke)»(istrar has uol..,l)een a |)erson who know anything whatever aliout irLstrumonts. 

A iierson witli less knowle<lge on tlu.s subject than Mr. Morrison.,.could hardly be mot with 
anywhere, unless indeed it he in the olViee of the Military Accountant (.ieiieral, for, whth all 
deference to that functionary, and my unqualified...acknowledgement to Mr. Morley ( in, 215 ] 
for his unvarying urbanity, I really must Ha\ tliat, weighed in the scale against the clerks...of 
that ollice, Mr. Morrison max’ have \ ery fair jiretensions. 

I have heard sucli odd stories of the maimer iii which tlie instruments are treated and used 
by tlie Revenue Surveyors, and such queer rnattors have been giv'en to the publics in the news¬ 
papers, that I confess myself quite at a loss to understand the merits of the case [ 148-q ]. 

It has long been my persiuiHsioii that, considering the great number anrl cost of jiiiblic 
imstrurnonts, it would be much for the iiitoro.st of Goveriimeut to maintain an establishment 
wliose express duty it should be to have the general custody and siijiorintondeuce of them, and 
keep the accounts of receipts and issues^. 

Authority was in eiitiially issued for the transfer to the (yoniinissary General’s arsenals 
of all instriunents except those rixiuired for the Surveyor General’s and the revenue 
survey departinents [138]. 


Theodolites® 

Practically all the tlieodolites which Everest brought out in 1 830 were constructed 
by Troughton and Sinuns. They were one 3 Teet, and two 18 -inch, read by 
mierornetias foui* 12 -inch, twelve 7 -inch, and four ri-inch, read by verniers’. 

^ W aiiirli had 110 use* tor these Kobiasoa theorlolitoH; DDu. 47H ( 0 ), 2H 12 4."> para J8 ‘^DDn 346 
( 167 7 ), 1 ;Mi 36 . «DDn. 371 ( 7rM5 ), 24 9 36. ♦ DDn. 297 ( 1312 ), 5-12-38. »DDn. 344 (46l53), 
2J-3 39 . ® Detailed descriptions by Hciines.sey, 11 (appx. 2). ^reached Calcutta Nov. 1830. * 
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'lliis 3 -feet theodolite must not be confused wil h I<.ambton's great theodolite by 
Cary which had been left in India in 1825 | iij, 258 9 ]. The horizontal circle, 
actually only 34 inches diameter, had been handdiv ided by Trougliton, ami was 
read by five 'dying microscopes”. The vertical cir(*le attached to tlu^ telescope 
was of iS-inch (liameter. 'ITie telescope had focal length 3 h inches, and magnifica¬ 
tion from 49 to 98 . Its weight, ])acked for transport, was 20 maunds 32 seers, 
nearly 10 cwt. No of>portiinity of testing it occruTed till after the ineasmement of 
the Dehra Dun base-line in January 1830. Then, after Mohsin Husain had recti¬ 
fied sexeral minor chTects, Everest declared it to be '‘as perfect in performance as 
beautiful in appearance”^, and wrote to Barrow^ ; 

T havo lately ha.<t tlio largo tl»0(Kl<4ito by Tr«.nigbt<ni arid Sinim:'; in })r*iirtica] r>p(!ra.ti<)ri 
for tlio first time. It is quite a masterpiece. 1 never imagined tiie jiossibility of construct¬ 

ing an instrunKMit whicli would give terrestial angles so cl<»sely agreeing willi each otiinr. 

'tlie division of the azimutli circles has lieen so hea,ut ifnlly (d'foctcd that it is liardly ncci^ssary 
to change the zero. Lateral refraction, errors of oliservatJon, tlie utiequal catcli of tlu^ clamps, 
and the newness of flie friction rollers, ajijxiar to catise greater discrepancies...than those which 
arise from the errors of division. 

I found thf3 angles very liad at first, chielly liecause I lie frict ion rollers r)|’t lie caincl on which 
tlie axis is sup}>()rte(l had springs of various powe!*s ; f uie required a. weight of 30 11)., one of 19 

lb., anti one of 14 lb., to c>vorcome the elasticity.f remedied this an<l other little sources 

of inaccuracy before 1 cornmonced in earnest to take tlie a.ngles, for wliilst the camel was In 
tliat state the discrejiancies amounted to 40 and 50 soc.on<ls^. 

xVnotber defect...ma.de itself manifest in this grand instrumcfit. In the bottom of the 
drum, at the [lart on wliicdi the frietion rollers of tin? camel iiress, an air-hole made its ayipi^ar- 
arica iiii the brass, to remedy which 1. caused a flat circula,r (collar of jiolished steel to he con¬ 
structed, and iinite<i with screws so as to cover th(\..|>art wliere the rollers traversed. ... When 
these small mattei'S were corrected...readings were as regular as could be desired'f 

All observations of the principal triangles of the ( bc^at Are betwecui Delvra and 
Bidar between 1835 and 1840 were made by Everest. Waugh, or Renny, w ith one or 
oilier of tlie two 3 -feet theodolites. Whilst (Jary's was last us(m 1 in 18 r)f), Troughton 
& Simms continued in regular use till 1873 ^. It was renovated in 1916 and presented 
to the Victoria Memorial eollecdion in ('aleutta. In 1936 , for greater safety, it was 
enclosed in a glass case together with Lambton's zenith secdor | it, 252 ; hi, 257, 397 ]. 
Hennessey records [ 140 ti. 6 ] that it was " probably the best of all the instruments 
appertaining to the Survey, and has been most, extensively emjiloyefl 

The two 18 -ineh theodolitcNS were built to Everest’s speeifieation, but, though 
apparently similar in all r(‘S|)(H‘ts, writes Hennessey, 

ttieir liorizoiital circles must iuive been dividcvj in a. different manner, for that of No. 1 has 
certain large pc^riodic errors...whicli are not nvit with in the other. No. 1 has caused groat 
tlissatisfaction, but recent investigations have sliowm that the results obtained...by the 
systematic method of observation...are really far more accurate than would...appeaj' to ho the 
case. No. 2 is considered to be a good instrument for its size, though decidedly inferior to 
most of the 24-inch theodijlites. 

Tlie horizontal circles of both are read by tliree “fixed” microscopes, placed at 120^ aparL 
and the telescopes have focal lengths of 20 inches, and magnifying |)0wers of 25 to 50®. 

No. 1 was issued in 1833 to the Amua series, and was used there till 1838 when 
it passed to the Karara series, aftK^r being fitted, writes Everest, with a new axis 
on Kamsden’s pattern. ... The instrument was reporl/ed ready yesterday, and on giving it... 
liasty examination... I...think that it is in as perfect a condition as tlie construction...admits. ... 

There was a slight parallax observable in the microscopes, ... but I thought it better to 
leave this for you [ Jones ] to correct. ... However accurately this might be set at .starting, the 
shaking... on their long journey would be very likely to cause derangement. ... 

One complete revolution of each of the bottom screws suffices to raise the axis to its proper 
height, and there are three dots, one outside the female axis, tmd one on the circumference of 
each of the ecrews, of which all tliree must be duly placed in line by means of the small square 
ingeniously adapted by Seid Mohsin". 

iDf^tailed eJesoription, Meridional Arc ( cv-ix ); GTS, ll ( pis. 3, 4 ). VDDii. 289 ( 222-5 ), 2 4-35. 

8 Arc ( cvii~ix ). ♦ used at 616 principal sUtioiiH ; Svy of /. Notes, t-8-1916. ^ GTS. II { 60 ; 

Appx. 28-33 ). • ib. { 51 ; Appx. 61-6 ). ’ to Jones, 12 11-38 ; DUn. 348 ( 663-5 ). 
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After Evercvst hfid friction rollers fitted to the axis bearings to overcome its 
original stiffness^, No. 2 was kept for secondary work on the Great Arc. 

Cary’s old 36 dnch theodolite was reconstructed by Barrow in Calcutta^; 

It rniglit be more correct to Bay that a totally new iuBtrurnorit was constructed, ... for... 
hardly any portion of the old fa brick remained, and nothing old was taken entire, the nearest 
approach...being the application of an old vertical circle of 18 inches diameter^ of an instrument 
by Harris, which was of no use where it stood [ 143 ]. ... 

This 3-feet theodolite was, when ready, a magnificent piece of workmansliip, ... with five 
inicroscopea to the horizontal limb, and 2 to the vertical circle. 

The azimuth circle required to be made entirely now, for which...I had three rings cast... 
in one of the baztirs in Calcutta—... to a model..-constructed by Seid Mohsin of which the best 
was chosen. ... The principal arrangements were effected undor my own eye before I left 
Calcutta on 24th December 1832, and for the completion of tlie remainder I left explicit and 
distinct instructions wdtli tlie Mathematical Instrument Maker, fhe instrument readied me 

when I was in the field in November 1836, and I numt do that artist tlie justice to say that_for 

excellence of'workmansliip, accuracy of division, steadiness, regularit> , and glibnoss of motion— 
and the general neatness, elegance, and nice fitting of all its jiarts - -not only were my expecta¬ 
tions exoet^dod, but...it is as a whole m unrivalled in the world as it is unique^ 

Everest had planned to liave both 3 -feet tlieodolites at work on the Great Arc 
early in 1835 , and grew most impatient at Barrow’s long delay, mainly due to 
trouble in dividing the azimuth circle. When nearly divided I accidentally injured 
the divisions, and was obliged to erase them by re-turning the face”' [134]®. 
De Penning reported tlie tlieodolite ready in July, but iiad fiiiled to get it away 
by tho steamer...which started on the 1st instant. ... 1 took the 3 packages to the steam-boat 
office myself, and calleri on Captiiin Jolinston® for his permission to see the instrument.s properly 
stowed away, but ho dcxdined receiving tlie leases, saying that one ( (Mintaining the body of the 
instrument) was too large to bo admitte<i into the hold of any steamer, and that he oc^uld not 
safely keep it on deck. Consoquontly the packages were taken back^. 

Everest had sent a party down to Allahabad to meet the steamer and bring the 
packages on l)y road. He was disgusted at the delay and stormed at De Perming ; 

You tell me it is with much pleasure that you report the large tlieodolite completed. Really 
it affords no pleasure to me to know that an instrument...is completed, if it is without mv reach. 
It were as well at the bottom of the river as far as my operations are concerned. ... 

I want to use tho instrument in the field on tho... 1st October, to which end I must have 
an opportunity of examining...it at my leisure full 10 days before it starts from Dohra, at 
which place it ouglit tliereforo to reacdi by the 2()th September at farthest^. 

It was not till the end of August that De Penning got it accepted for 
the "‘Jellinghee” accommodation boat for the Western Provinces, to receive goods on the 20th 
and to sail on the 30th. ... I have been assailing Captain Johnston to receive the instrument 
on board tho flat, and was as often put off, tho’ without a positive refusal. 

This induced me to examine the flat myself, and I must confess that I despaired of ever 
sending the instrument by a st-eamer, as the hold under the beam is much less than 4 feet, 
wherotis the large theodolite in its case stands 4 feet 2 inches. 

After much altei’cation with the Captain of the steamer and Captain Jolinslon, I at last 
succeeded in prevailing on tho latter to stow the instrument in one of tho large cabins on deck, 
called tlie captein’s dining room, at a charge of 200 rujx^es. ... Captain Johnston pledged his 
word that he would aasui’odly receive tlie instrument®. 

The Jellinglt.ee actually left Calcutta on 6 th September, and the theodolite reached 
Everest at Nojhli on 12 th November [ 39 ]. After a few minor defects had been 
rectified by Mohsin Husain, Barrow’s renovated instrument was found easier to 
work than Troughton’s, particularly in the levelling of the stand and the reading 
of the microscopes^®. 

To provide for all the triaugulation now in hand, Everest had a number of old 
instruments i-econditioned; Cary’s 18-inch circular instrument purchased by 
Lambton in 1810 - the twin 18-inch from Madras observatory [ ra, 259 ]_Cary’s 


*I)l)n. 289 ( 222-0 ), 2-4-35. »Exbt. Survey Museum, Dohra DOn fpl. 6 ]. =‘to/fether with tele- 
soope. * Meridional Arc (cix-xiii). 'DDn. 307 ( 35 ), 12-6-34. •Oontrollor of Govt. Steamers 1833-50 
[ 01 , 4190 . 4 ]. ’DDn. 303 (629 ), 7-7-35. ‘DDn. 289 ( 264-6), 23-7-35. »DDn 303 1 6501 
25-8-35. >0 Meridional Arc {cix-xiii). n. 00 ^ ooo), 
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18 -inch, bought from Gray in 1824 —Cary's 15 -inch^—Harris' 15 -inch, purchased 
from Grant's estate ( iii, 216 ]— Mohsin Husain’s 18 -inch ( inf]. 

The 18 -inch instrument by Cary that Lambton had purchased from England 
aft^er the accident to his great theodolite f ri, 254 ; iv, 16 ] was the one sold to 
Stewart for the Nagpur survey at “the ridiculous price of 525 Nagpore Rupees”, 
whereas it was valued later at over Rs. 2,500 f ill, 259, 469 

At the time of the death of Lt. Col. Lambton bin f)roperty was most pmeipitatoly disposed 
of by auction at Nagpur, on which occasion a valuable 18-inch theodolite l)y Cary was sold 
for a sum far below its...worth, 'fhis instrument had remained...in the lumber rooms of the 
Residency at Nagpur ever since. ...and shortly after my arrival in 1830 I applied to the 
Resident to allow me to take it...for the auction price), whieii was agreed to. ... Arrived ui 
Calcutta, it was greatly out of order, and requimd nmny alterations. 

New pillars, new rnicroscoj^e arms, 3...micrometers to the azimuth circle, and two to the 
vertical, wore applied, and...it was sent with Mr. Rossenrode's party [ 24 ]...and, on the con¬ 
clusion of the approximate operations on tlie Groat Arc..,.1832 33, was delivered to Lieut. 
Waugh, under wliom it weis...effectively employed until the lOtli April 1837, when in Ins 
absence on other duty it was unfortunately burned in the conflagration of the scaffolding at 
the station of Borona of tfio Rangir Sorites [ 65 -0 ]. 

It was replaced on tlie Ranghir Series by its twin wliicli had been used by Ollivcr 
on tlie Calcutta Longitudinal series [ ill, 264 ] and had since been refitted. 

These theodolites had important defects First, “the face of tlie circle is divided 
not by lines engraved on silver at 5 minutes apart as is now usual, but by dots at 
15 minutes asunder " Second, being “repeating instruracnls, ... they have one axis 
rotating within another, whence there is a liability both to unsteadiness and eccen¬ 
tricity, ...stiffness of motion, and all its consequences”—Last, “the telescope 
of the instrument used in the longitudinal series is of too small power, ... [ and ] will 
requiie new columns to enable it to turn over in altitude”^. 

(Jray’s 18 -inch instrument had been [uirchased at Rs. 3,000 for the observatory 
at Calcutta [in, 216 J. It had not been usimI, and Everest fonnd it “top heavy 
and unsteady” till Barrow 's alterations made it “a perfect model of symruetry and 
compactness It was sent out on the Parasnath Series, Imt neither Western nor 
Boilean could make a success of it^. It was not well divided, and had very poor 
levels and telescope [60]. In Waugh's opinion, 

the clans of 18-inch ongino-dividod instrumonta ia not fittcid for expensive geotlotic operations. 
... Idle expense of a good instrument is infinitely small in comparison to the cost of a 
survey. The outlay for carriage is tlie same for an inferior as for a superior instrumonf , 
and tlie work is actually...accelerated l)y good instrumental means®. 

The 15 -inch instrument by HariLs had been brought by Grant from England, 
and had never been a success, nor ever used after his death [ iji, 216 ]. Everest liad it 
taken entirely to pieces. I reserved the vertical circle for the large theodolite which Mr. 
Barrow has still in hand 1 142 J and replaced it by a lighter circle taken from a boning instru¬ 
ment by Dollond. ... New colunuis of a compact form, an entirely new axis, and 3 new 
micro.scot>es to the azimuth circle, a now lower frame with six pillars, and a new stand were 
made by Barrow in very able style under my directions, and in lieu of a crazy, rickety, and 
useless instrument, one was produced...fit to be employed on principal triangles. 

I sent that instrument with Lieut. Macdonald...in November last, and wlion I vLsitetl his 
party in March last [ 61 J. 1 found it highly efficient, and its performance such as would do 
credit to the first artist in England^. 

To round off this tale of “cannabalism ”, witness to the mechanical genius of 
Everest and the technical versatility of Barrow, we note the 18 -inch theodolite 
constructed by Mohsin Husain in 1840 . He made up the entire fabric from local 
material and graduated the circles, the only portions obtained from England 
being the object-glass of the telescope and the lenses of the eye-pieces and microscopes. 7’iie 
horizontal fdrcle was furnished with...“flying” microscopes ; the telescope had inaguifying 

^QTS. IT, Appx. (71 ). »DI)n. 282 (71 ). 4-6-32, *Report 21 8 39 («6 8, 90-5); GT^S.U, 
Appx (68-9). ^ Dl)n. 286 ( 13 21 ), 2 7-33 ; para 6; (*f. Report 21 8-39 (77- 9). ^^ Boileau to SG. 

21--5--‘36 ; DDn. 370 ( 4 ). «TS. 6-6 (6-9), 1-7-48; G7\S Syn. xiii A ( 4 ). G)Dn. 28f;( 13-21 ), 2 7 33; 
cf. Report 21-8-39 ( 80-2 ); GTS. IT, Appx. (72 ). 
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powers of 36 to 47. It was a very creditable piece of mechanism, ... and was employed on 
the Gurwani series, but it has not been used since the 24-inch theodolites became available^. 

The smaller theodolites brought out in 1830 [ 140 ] were intended for secondary 
and minor triangulation, and were invaluable also on reconnaissance, whether “ap¬ 
proximate series’^ or “ray-trace”. Everest had ofiFered Shoitrede one of the 
7-inch theodolites with three verniers, an instrument of a very beautiful class, imd...with proper 
precaution it wiU never show an error of 20"'. I liave but a few of these, and tiiey ore all in 
the field with mo—How am I to convey it to you?—As to the common theodolites, ... 1 will 
direct...my office at the Presidency to furnish two, if there be that number in store^. 

One of these 7-inch theodolites was sent down to Campbell on the Salem topo¬ 
graphical survey, who found his large theodolite by Gilbert “utterly useless, ... 
as from the movement of the plates an error is produced of nearly two minutes in 
every angle” [ 149 ]^. 

Several of these smaller instruments were issued to the revenue surveys, with 
locally made “French pattern polygon-headed tripods”, which Bedford found “very 
superior to the unsteady kind at present in use [ 137 ]. Everest had recommended 
him to ask for the Hon’ble East India Company’s pattern, 

juade by Messrs. Troughton & Simms, making it an express condition that they be made by 
those makers alone. Mr. Simms and I put our heads together to devise that form, and...they 
are a splendid success. They cost too 20 per cent less than Mr. Gilbert’s rattle-traps. The 
six tripods shall be made as requostocF. 

Notable features of this Everest pattern were the provision of two opposing 
vertical arcs instead of a complete vertical circle, and the low height of the telescope 
standards, which prevented any transit of the telescope, and limited angles of 
elevation to 30® and of depression to 45°. Thuillier writes in 1850 that they were 
universally sought after by surveyors of the present time. Those...are of the most perfect 
construction, and so admirably adapted for the purpose of the Revenue Survey that too much 
praise cannot be bestowed on the makers®. 

Of the small Robinson theodolite [ 139-40 ], Everest vTites to the makers ; 

The little theodolite which you constructed for Col. Colby, ... which I bought at your shop, 
has turned out the prettiest thing possible. There are some defects...which you must remedy 
and, if you can do that, I wish you to send out 6 as soon as you can make them. ... 

Tliere must be tliree verniers to the azimuth limb, and the reading glasses...must not be 
simple lenses, but small microscopes. ... The telescope has not sufficient power, and a larger 
object-glass would do no harm. There must be some method of turning the axis of the telescope 
over end for end in the Y’s. 

Do not think of taking away the bent eye-tube. It is one of the great advantages of the 
instriunent that it can see stars right up to the zenith. There is just room for the head now ; 
a hair’s breadth less would spoil it; more is not wanted for a careful person. Indeed as I want 
these instruments more partieidarly for stars near the zenith than anything else, you must be 
careful to see that before they leave your shop they are quite equal to that part of the business. 

Could you...bore the axes of the telescope so as to illuminate the wires from the sides 7 

If you can do all those things you will make six of the most beautiful instruments that 
ever were seen, and I am quite sure that...you will get a sale in India for many more. 

The alterations...will, 1 suppo8<^ not make the price greater than I formerly paid, 20 
guineas, ... for then you had only one instrument to make’. 

Everest asked that they should be delivered to “my friend Captain Beaufort”, and 
authorized his bankers to pay the account on hearing from Beaufort®. It was pro¬ 
bably these theodolites by Robinson which Everest describes as “of the amnll 
howitzer description” a stock of which he held at Dehra in 1837 [ 148 ]. 

Shortrede’s 18" theodolite that was used on the Bombay triangulation until 
1837 [ 72-3 ], had been bought by Jopp from Troughton & Simms [ m, 216 ] ; 

The telescope is about 21 inches focal length. The magnifying power generally employed 
98 24 ; with this I have seen...a station pole 2^ feet thick and 15 feet long...at a distance of about 


^GTS. II ( 61; Appx. 67 ). >DDn. 321 ( 269-73 ). 26-8-34. »I)Dn. 387 ( 187 ), .3-10 * 10 -11-37 
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74 nutes. I have seen also the pagoda on Poorundhur froTn...about 92 miles. The weather 
in both these instances was no doubt particularly favourable. In ordinary oircunistancee I 
have no difficulty in seeing poles at 40 or 50 miles. ... 

I have a theodolite by Dollond which I ordered on my private account. The horizontal 
circle is 15 inches, and the vertical... 12. ... This, I believe, you have seen in England^. 

The 18 -inch had many serious defects, but could not be replaced at the time^. 

It was later sent to Calcutta for overhaul, Jacob reporting that Shortrede had 
applied the drastic remedy of a hone “in order to improve the divisions wliich were 
slightly ragged. But the experiment...proved a complete failure, as the divisions 
were made rather less distinct than beforeEverest was horrified. “If I had 
been aware that Lieut, Shortrede had used that barbarous process towards a public 
instrument, I should have deemed it my duty to...call on that gentleman to pay 
the cosC'^. 

He would not at first consider Shortrede’s offer to sell the Dollond for Rs. 2,000 ; 

I remember well the instrument which Dollond was constructing for yo\i, and was always 
of opinion that it was far too heavy. There is no possibility of changing the zero without 
lifting it off its stand and, in |)art, putting it up anew. But the change of zero is...quite 
indispensable, even with tlie best hand-divided instrLunoiit; a fortiori^ it cannot be dis|)en8od 
with in one engine-divided^. 

No other instrument, however, being available, the Dollond was purchased and 
taken into use when Jacob took up the principal triangles of the longitudinal 
scries^, and it was not replaced until 1849 ; 

It...po8ses(Kl, like all Dollond’s iristrurnemts, a very fine telescope, but the horizontal circle 
was one of the first tliat had ever been engine-divided, and proved of an inferior order. ... 

Change of zero was effected...by means of a separate triangular plate of wood, similar to 
the top of the tripod stand. Tlie feet stood upon this, and on its lower surface was cut a 
circular groove concentric with the instrument. Tliis rested upon three curved ribs of liard 
wood fixed to the top of the stand so as to admit a free motion in azimuth. This rude con- 
trivaiuie was found to answer remarkably well®. 


Perambulators 

In spite of pre-occupation with all his geodetic work and high-class instruments, 
Everest found time to design an improved model of that useful everyday imple¬ 
ment the Perambulator. Shortly before he left Calcutta he told Government that 
he had been considering “perambulators, plain tables, and other instruments which 
are used in...my department”. Whilst there was a shortage of single-wheeled per¬ 
ambulators in store, there was “a great number of double-wheeled ones...supplied 
of late years by Mr. Gilbert” that w^ere constructed on wrong principles [ ii, 224 ]. 

Our maps arc constructed irimilos and decimals of miles, ... but the dial plate of the present 
perambulator shows miles, furlongs, poles, and yards, and...we must go through a tedious... 
process of redaemg...to decimals of a mile. ... Since a mile is 5280 feet...! purpose that the 
long hand shall revolve once when the...wheel Iwis been trundled over 528 feet of ground. 

He worked out an ingenious series of dials and differential wheels, largely adapted 
from those of Gilbert's gearing which was to be rejected, and he proposed that the 
small resulting error should be engraved upon the handle. There should be “a 
small hand...to shew furlongs for those who are curious about the measures of 
antiquity Early surveyors had, however, been quite happy to keep count in yards, 
and even furlongs [ i: 199 ]. Brett’s pattern had cyclometer reading to fractions 
of a foot [ n, 228 ]. It was strength and handiness that Everest sought for, rather 
than change of iinit. 

He set great store on the design of the small differential wheels, two of which 
he sent down to De Penning in October 1833 as models for 

the ablest engraver you can procure. If Inuddoen [ 135 ] can do them, lot him by all means, 

1 Shortrede to SG. BDn. 323 ( 48-53 ), 20-10-31. *OTS, XIT; Bo lA)ng. ( vii 21 ); T)Dii. 305 (119- 
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\mt h# spoiled a beautiful little microixiater scale for me onoe» and I would aot have these 
spoiled on any account, because I liave watched over their construction with an anxiety which 
you, who know mo, will l>e able to conceive. ... Great pains liave been taken in making the 
diagram, so pray lot the engraved plates be exact (X)pies. 

I wish to be engraved on the inner wheel on the tliree ratlii...emanating from the centre— 
“Differential i>erambulator—Designed by Major Everest—Executed by Seid Mohsin”—On the 
radii of the outer wheel—“Fore wheel shews thousandths—Back wheel miles and tenths— 
Masuri, 16th October 1833’*. If all these inscriptions cannot be compressed on the radii, so as 
to be done cleverly, each in one line, let them all be omitted, and send the wheels back witli 
only the figures. I km>w, if any can manage it, you are the person^. 

Do Penning got the job done by the best engraver in Calcutta 
under my own eyes. ... I herewith enclose the engraver’s bill, amounting to twenty-four sicca 
rupees. The charge is rather high, but I could not engage another to do it for less, Inuddeen. 
tlio office engraver, havdiig declared himself incomjwtent to the undertaking^. 

Everest was not satisfied and sent another pair to be engraved ; 

The coat of the last...was so extravagant that 1 am determined to omit all but the mere 
figures. The engraving must this time be done by the engraver of the office. ... If he is not 
equal to that ho is really unfit for aiij^iihing whatever. ... 

My object is to cKeai>en tlie perambulators to Government, ami...I got the measuring 
wheels made at tlio Gun Carriage Factory at Futtehgurh for nothing. But, if 24 sa. Rs. is 
to be charged for the engraving, it will be no saving of expence. If my engraver spoils these, 
I shall make him pay 20 Ha. for each pair...and if ho caimot do them himself, he must pay 
some other man for doing them, or be discharged®. 

Tills time the engraving was successful and, writes De Penning, 

Inuddeen would Imve undertaken to engrave the former...dials, ... but as you expressed a 
wish to liave it very neatly executed and, the space...being very limited, Inuddeen got alarmed, 
and was afraid to undertake it^. 

Having completed two of his now pcaambulators to liis satisfaction, and tested 
them on the ground, Everest sent one down to the Military Board ; 

The measuring whec^l is made very lioavy in order that it may l>e pleasantt^r to the native 
who conducts it on the ground than to carry it on his shoulder. ... I tried one of these 
perambulat^irs against the measuring bars last year in the Dim when 1 was...measuring a base 
of verification. ... The wheel is larger than it ought to be by 0*844 of an inch, an evil t(i 
which every peramlnilator is liable, and for which a correction ought always to be applied^*. 
He built a number in his own workshop at Dehra Dun, but found none to surpass 
the two first made up at Fatehgarli for "‘strength, durability, and accuracy’'. It 
was with great pride that he presented two of the new perambulators, one to the 
Commander-in-Chief, the other to the Governor General. A sf)ecial feature was 
a “puzzle lock” for the box covering the dial plates and gears. That inscribed 
for Sir Jasper Nicolls opened to the word “delay”; that for Lord Auckland 
to “thick”®. 

Everest’s design was warmly praised by Wroughton, the revenue surveyor ; 

During the past month I have given it several trials. ... The construction...appears to 
mo excellent, and infinitely better...for the revenue surveyors than any...ever used by rne. 
It possesses solidity and simplicity, and when used in a champaign country produces results 
differing in a very small degree from those...from a good chain, ... 

If your wheel could be reduced in size...its utility on these surveys would bo great 
indeed. ... The wheel should have a circumference of 6*6 feet, and if the graduated circles 
of the dials be divided int/O 100 parts we shall gain liglitnoss and portability, ... and by using 
decimals have no mon^ calculation than if the wheel measures a single yard. 

Everest much appreciated Wroughton’s interest, and saw no reason why another 
pattern should not be designed with Gunter’s chain as unit; 

I must not lay claim to an invention. ... Mine is the mere modification of a principle which 
has existed...in the Madras perambulator [ m, 219]. I intended this instrument chiefly for 
route surveys, and what we call Ray Tracings [ 78 -81 ], but...it is perfectly easy to apply the 
same principle to any other element—...as fiOO feet—and diminish at the same time the dia¬ 
meter of the wheel and weight of the instrument. ... 
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I never could bring iny mind to...what tho...a<;re has to do witli...India. Ite introduction 
appears...to mvolve a cumbersome system where simplicity is a great desideratum. ... How¬ 
ever, this is, I suppose, irremediable now. ... 660 will do just as well as 628^. 

The acre had been forced on tlie revenue surveyors by the lack of any standard 
value ol the blgha or other local unit of superficial or linear measure. It was 
thought better to accept the standard yard and acre than to assume some 
arl)itrary value for the hath, (jaz. or blgha, for wliicli no agreed standard existed 
I Ill, 163-5 ]• 

The perambulator was a popular subject for experiment, and Mathison writes 
of a new pattern de.signed by John Boilean, which was not so durable or useful 
as the old-fashioned Madras pattern [i: 199; m, 219 ], though the latter, “being 
graduated to yards, ... is...apt to puzzle the native surveyors, who have to record 
their a<!Counts in chains and links”". A few years later Waugh brought out yet 
another pattern. Ho found “Colonel Everest’s wheel is very strong and the jier- 
ambulatfsr useful. I he only defects are the axle is too slight and the dial a little 
too small to be easily read off*’". 


Planetables 

Though planetalde sui vc'y found no part in Everest’s programme, he encouraged 
its use as an aid in triangulatiou reconnai.s.sance, and for laying down the general 
features of the country covered by his I riaugulators [ 61-2 |. He has left the detailed 
specification of a planetable made up by Mohsin Husain, which with slight modifi¬ 
cations nunained the standard Indian pattern for the next 100 years. 

The best Hort of plane table is a rocfcangiilar k»ak or toon'* board of any convenient size, 
formed of four pieces 6 iiiehes broad, in tlie centre of which a piece is let in to prevent 
wa.r].)ing. ... Underneath the board i.s firmly screwed a bmss circular plate...from the centre of 
which a. large male screw...projects, and which has a nut or thumbscrew. ... 

liie stand consists of three teak-wood legs, liaving shoulders to unite...below the table. 
They are fitted with brass ferrules ; ... in these an iron spike i.s run to form the foot. Tlie 
heads...have brass ferrules, and are fitted with screws etc., the same a.s the best theodolite 
stands, 'i’hey tit on a picmie of brass fashioned to receive tiioni “-in the shape of a T. 

A circular hole is bored in the centre of the T to receive tlie large male screw of the board, 
which should fit in very exactly...so that the large male screw being put through the hole in 
the stand, and tlie nut screwed on below, the table may be placed horizontally by tlie legs, and 
may bo moved horizontally on the stand, and firmly fixed in an>' desired position by screwing 
fast the nut below the legs. ... 

This table differs altogether from the common sort made with a hall and socket. It can 
be made by any common blacksmith and carpenter, and will be foiuid very exad. in its 
adjustments and not liable to get out of repairs. 

The best sort of index ( sight rule ) is a common fiat boxwood, mahogany, or teak, 
ruler, ...having sights fixed on its ends, ... with double apertures in each, and the line of 
collimation in the same plane as the levelled edge of the ruler. This index, or ruler. ... serves 
to draw rays to objects, and is far prefomble to any made with teleseope.s. 

In the absence of a compass, the meridian...may be found by sticking a piece of wire 
vertically above the board, at 12 o’clock precisely. ... as the shadow will then indicate the 
true meridian very nearly [ 149-50 ]. ... 

A common pocket compass may be iiseed, ... a magnetic needle set in a small mahogany 
box...having a card in the bottom, or a needle suspended, ... having only the direction of the 
meridian marked in the bottom. ... These must never be attached to the side of the table to 
render it lopsided, but placed on the board, and a small rectangle traceil round the box with a 
pencil, in which the box is to be placed whenever the needle is required. 

Then follow detailed elementary instructions for mounting the drawing paper on 
the board “stretched j^rfeotly even’’, and for measuring an angle on the board 
“ within two or three minutes of the truth”®. 
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Revenue Surveys 

Daring the short interval between Herbert's departure to Lucknow and Bed¬ 
ford's assumption of the duties of Deputy Surveyor General at Allahabad, adminis¬ 
tration of the revenue surveys fell on the Surveyor General, and Everest had to de¬ 
termine a policy regarding the issue of instruments to that department. He found 
that under existing rules free issue could only be made to officers of the Quarter¬ 
master Generars department, and to “assistant surveyors, being European com¬ 
missioned officers". Surveyors in charge of revenue survey parties had to pay 
for their own instruments, though “the prescribed proportion of common instru¬ 
ments" would be supplied “for the use of the apprentices" [m, 213 ; iv, 136 ]. 

Being directed to send a stock of instruments up to Allahabad, Everest assembled 
a committee to advise him, and only sent what it considered essential. On taking 
over charge Bedford found that he would require a further supply of about 100 
Gunter's chains, 25 theodolites, and as many survc^ying compasses. Whilst Everest 
suggested that chains might be made up in the bazar for about Rs. 5 each, Bedford 
asked for a cheap make of theodolite for “village surveys"' ; 

I allmlo to the most simple kind...with graduated limb, a vomior reading td'f to about 
:V, and two upright sights like a (V)rYipa.ss or Cireiimforontor. Those might ho made to any 
extent...l>y the Comijany’s Instrument Maker in CaUnitta, and answer...fyoth for dtUails and 
botmdaries. 1 have tried this instrument myself, and Imow that a round of several mik»s may 
be closed with an error of from 10' to 20', which...would not materially affect the closing of 
the traverse. Two of those simple tlieodolites were mfide over by myself to Major Schalch 
when on my way to Assam [ m, 52-3 | and may still be in the Surveyor Generars olfice^. 

He liked Everest's new “howitzer" pattern f 144 ], and asked that 
5 theodolites ( 4-inch diameter with double telescope ) of the new construction by Robinson, 
brought out by Major Everest, lie allowed to each survey ; also six of the plainest kind with¬ 
out telescope...as used by General Roy for tlie smaller portions of his survey. These would 
replace the prismatif* compasses now in use, and 1)6 available for minor operations®. 

For the new parties taking the field in October 1833 he wanted 

as far as 5 Theodolites and 10 surveying compas.ses. ... 4 tlieodolites at Allaliabad are all...I liave 
been able to procure beyond the limited supply from the Surveyor General. I know of several... 
for sfile, and two at a moderate price; ... viz., one for 300 from tlie Commissioner of Delhi, 
and a second belonging to Lieutt. Fraser for 350. (captain Colvin lias also a superior theodolite 
for sale, but at a high price, 500 or 550 rupees. 

Purchase was sanctioned and Bedford indented for 12 more “of the plainest construc¬ 
tion...for the boundary work of common-sized villages"^^. 

He arranged for a special small sized case of instruments for revenue surveyors 
as those stocked by the ordnance contained many unnecessary articles 
liable to be mislaid or injured. I would recommend...that four complete cases only be issued 
...to each survey, ...and that 100 small cases be made up...to contain...2 pairs of common 
compasses...—1 pair of bow compasses with steel pen—1 drawing pen with pricker...screwed 
into the handle—1 rectajigular 6-inch brunss protractor. The above...will not probably cost 
above 16 rupees, instead of from 34 to 91 rupees, the value of these now in uee^. 

Everest tlioiight it most unfair that revenue survey instruments should be sent 
to his workshop**, especially when Bedford asked Government that one lot 
should be repaired and despaUvhed from Calcutta at latest by the 1st September next. I 
have already requested Mr. Barrow to lay aside (if necessary ) all other articles, ... and to 
give his whole spare labour to the rectangular protractor and instruments, ... but as he is not 
under my control, ... I...request that strict orders be given to Mr. Barrow, through the proper 
authority, for their re|)air and despatch by the time above specified. 

As these inst ructions were passed direct to Barrow without advice to the Surveyor 
General, Everest was most indignant [ 122-3 ] suggested that the whole cost 
of the workshop might as well be charged on the Revenue Survey department 
[ 128-9 ], whilst the Governor General remarked severely that the instruments. 

iBTO. 4-12-32 ( 197 ). »Dl>n. 305 ( 61 ), 23-^1-33. »bto. 16~12--33 ( 36-^ ). ‘lb. 26-8-33 
( 27 ). Mb. 15-2-38. 



Revenue Surveys 


149 


employed m the Revenue Survey department aj>pear to Iw frequently getting out of order 
which..at 18 supposed must arise from a want of proper attention in the use of them. ... 
Some check should be applied...as may...diminish this growing evil^ [ 140]. 

The Directors enquired two years later whether “the evil has since been corrected” 
and we may lie sure that the answer was in the affirmative. 

In January 183.5 the Military Board f 136 ] sent home an indent providing 
for “twelve distinct land revenue survey parties” [ 214 ], and this number of 
prismatic; compasses, theodolites, and Hutton’s logarithm tables, came out early 
in 1836. A year later the Directors advi.sed the shipment of eight cases containing 

» Theodolites, 4 inches, ( 2 Telescopes each ) 18 Rulers parallel, with rollers, 6 inches 

18 Prismatic compasses, with stands 36 Scales brass, for plotting, 6 inches 

60 Chains, measuring, and arrows, 100 feet 18 Telescopes with slings 

12 Perambulators 60 Cliains measuring, and arrows, 66 feet. 

36 Cases Mathematical Instriunents 

These, with the exeejJtioTi of the tlieodolites ( niiie more of wliioh we will transmit...as soon 
as practicable ), and the telescopes, ... (;omplet^ the mdent...and will, we trust, enable you to 
prosecute the important surveys, both in the lower and western, provinces, with vigour and 
efficiency. ... One half of the indent has been furnished by Messrs. Troughton & Simms, and 
one half by Mr. Wm. Gilbert, and wi^ desire...the Surveyor General to report to you on the 
relative qualities, ... particularly the tlioodolites*^. 

With his next indent Bedford reported “the unserviceable state of Gilbert’s 
theodolites”, and strongly recommended that 

the present indent be supplied entirely by dVougbton & Simms, whoHe instnnnents are not only 
proem-able at a moderate rate, but of a quality so siuwrior as to gain the (sintidonce c>f every 
surveyor who has used thenr^ 

The Directors thereupon struck Gilbert off the list; 

Mathematical instruments forwarded by ua to India have always been received ujjon the 
good faith and responsibility of tlie makers. From the dissatisfaction...expressed on more than 
one occasion ( supported l>y a return to England of some of the defective instruments for inspec- 
tion and readjustment ), we had some time prior to the receipt of tlie present despatch dis¬ 
continued our orders to Mr. Gilbert, and we will take care that the parties who are now entrusted 
with the sup|)ly shall furnish only instruments of the most approved description^. 

The large increase of establishments in 1837 threw a great strain on tlie supply, 

[ 2I5~7 ] Wroughton protested against “the impression that a survt^yor is expect¬ 
ed to find his assistants in instruments. ... Endless destruction has befallen my 
private instruments from allowing t he assistants a free use of them®. 

llevenue surveys w^ere largely carried out by magnetic compass, and the Com¬ 
missioner of Patna® became greatly interested in magnetic declination ; 

The professional survey having boon brought nearly to a close in the Lower as well as the 
Upper Pro vincas --...before the detail recorfi 8 ...are consigned to tlie lumber room, and become 
food for the white ants*—I would...rescue from oblivion the observations made by the different 
survey par ties... with a view to the formation of a map showing the variation of the needle 
throughout India. 

He forwarded a paper on the construction of “ a Portable Meridian ”, 
a small instrument whicli I have contrived for laying down...meridian lines, for ascertaining... 
the variation of any compass, the latitude of any place, and the correctness of any watch. 
The instrument has met witli the approval of the experienced revenue surveyors, Lieutt. 
Thuillier and Lieutt. Maxwell. 

He asked that one should be made up for him at the Mathematical Instrument 
Maker’s workshop, and tells how he found his inspiration ; 

Those who have visited the Cathedral of Florence, or the Church of Saint Petronio at 
Bologna, may recollect...a straight line running down the whole length of the aisle, and a 
small round hole in the wall.. .about 50 or 00 feet above., .the pavement. 

A traveller who should enter...about noon would not fail to be struck by the mysterious 
conduct of those about him, A dozen watclies of quaint forms and various sizes would...spring, 
suddenly from the fobs and waistcoat pockets of people os quaint and peculiar as their time¬ 
pieces. Their eyes would...be intently fixed on some object on the ground, and the traveller 
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would naturally imagine tliat the toe-nail of a saint...was about to perform a miracle, the exeiot 
period of which it was as important to fix as that of the transit of Venus. ... 

The traveller would find that the object of solicitude was a bright round spot caused by a 
ray of the sim passing through the aperture, ... which is seen slowly approaching the line that 
runs down the centre of the fiusle. Tliis line is a meridian, and when the bright roimd spot 
arrives at, and is bisected by, this line, the sun intimates.. .that he has reached his meridian 
altitude. The watches are returned to their fobs, and voices are heard muttering in Italian, 
German, French, and English, either self-congratulations on the accuracy of their Bregnets, 
or imcomplimentory remarks upon the artists who manufactured their watches. 

I have constructed a small instrument, ... diameter 9J inches, and the height of the... 
gnomon 2 inches. It is made...of brass, and the degrees on the rim have been marked off with 
great accuracy by a native mistry. The cost of the materials is not more than 2 Rs., and the 
labour...considerable, and the man asked 16 Rs. for the whole, including his own remunera¬ 
tion. This, however, is cheap compared with some of Dollond’s Universal Dials, 4J inches 
in diameter which in Calcutta cost 80 Rs.^ 

‘from Comnr. Patna 7 & 11-4-43; Ben Govr. Progs. 17-7-43 ( 13 ); JA8B. XTT, 1843 ( 318-41, 
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HUMAN CONTACTS, GREAT TRIGONOMETRICAL SURVEY 

Civil Aid — Clearing of Trees — Inhabitanls — Mussoorie — Dehra Dun — 
Travel dh Transport — Medical Aid. 

W E have already told of difficulties encountered by officers of the Great Trigono¬ 
metrical Survey when working through wild outlandish parts of south or 
central India, difficulties aggravated by constant moves from one district or 
State to another, often through areas where supplies and transport were difficult to 
obtain, however friendly the inhabitants. Occasionally local headmen and villagers 
were definitely unfriendly, regarding the surveyors as intruders, and their habit of 
occupying prominent hill tops or conspicuous buildings as unwarranted trespass 
[li, 369-72 ; III, 412-5 ]. In some cases the local people were so resentful that they 
destroyed the signals and marks at the first opportunity [ 86 , 161 ]. 

Now under Everest's rule operations were being carried out on a much wider 
front, and often in densely populated areas where it was difficult to avoid interfer¬ 
ence with the daily pursuits and property of the villagers. Every attempt was 
made to win friendly co-operation. Notice in advance was seat to local authorities, 
who were generally very ready to assist, especially with local guides and chuprdsis. 
It was, however, impossible to give prior notice of day to day movements, and 
there were bound to be occa 8 i(:)nai disappointments and delays. 

Squabbles sometimes occurred between survey followers and villagers, and 
complaints to the magistrate did not always bring support for the surveyors. 
Peyton found the inhabitants of a Hooghly village decidedly hostile. 

Shoo Singli sepoy and Gunos clasaee were most unmoroifully beaten. ... The whole affair... 
originated from the sepoy merely enquiring of a villager the route he was to pursue, and the 
answer being sullen produced the affray, in which the whole village joined and boat them 
most severely. ... The Darogah...seized the principal persous of the village and sent them 
to the Magistrate at Hooglily, I being also obliged to send the sepoy and claswee, besides 
two of my servants who wore witnesses, ... bearing rny complaint with them. ... 

One of our tree stations in the village of Kumalpoor...has been insultingly cut down^ 
Tlie magistratrC decided tliat the survey followers had been the aggressors, and 
Everest declined to interfere ; 

The Groat Trigonometrical Survey should...avoid disputo.s, ... and this can never bo... 
without all those who are in charge of jjarties preserve the most perfect good humour and 
patience. ... It is a mistake to suppose that the inhabitants are hostile. ... 

In my late journey to insj>e(5t the tract for the base-line [ 48 ] some of my people were 
beaten by the inhabitants of one of the villages and, finding on enquiry that they were the 
aggressors, I was rather pleased with it tlian otherwise, because it saved mo the trouble of 
puT\ishing them myself. 

I was for several days without any perwanah f ii. 42 n.2 ; iii, 408 11.2 J, and tht)ugh the 
natives were at first rather shy of affording me any assistance, yet long before the authority 
arrived, I had sticoeeded in making them as obliging as could be desired®. 

It is impossible to enter into any diasensions with those in authority unless wo are decidedly 
on the right side of the question. Govt, will very naturally support their own magistrates... 
and it would be most imprudent...to request them to support my subordinates where, .as much 
offence had been given as received®. 

It was made absolutiely clear that the free consent of a ruler had to be obtained 
before survey could be carried into his State. In 1832 ‘Hhe Raj Rana of Kotah" 
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protested against his territory being surveyed by an officer of the Quartermaster 
General’s department. The Political Agent stopped the survey on the grounds that 
it is perfectly competent to the Raj Rana to prohibit the prosecution of such a survey. ... I 
rest not merely on the general principles of justice and of international laws, but also on my 
own personal knowledge of a case in point which occurred at Bhurtporo while I officiated there 
in 1829, ... having been commanded by Government to desist till the permission of the... 
administration should be obtainefl [ rii, 26 ]. 

While Government endorsed the action of the Political Agent, they asked him to 
“use his utmost endeavours to impress on...the Raj Rana the advantages of the 
survey, and the propriety of his affording his sanction 

Before sending off Rossenrode to carry the approximate scries of the Great 
Arc nortyhwards from Sironj. Everest asked Government to warn the Political 
Agemts of Bhopal and (i walior, and to ask for 8|>ecial protection ; 

With out... Government being manifestly in support ..it would...bo useless to make the 
attempt, ... for the country...is overrun with robbers who attack parties in open day. ... Even 
the public iustruraents, when travelling on the high road for deposit in the Agra magazine in 
1825 I III, 245 |, were asstviled by a body of banditti, who were driven off...by a sufierior force. 
... Parties with flags could not safely be detached to...t}ie stations if there existed the smallest 
4loubt as to their acting with the lull consent of their own and the local Govorriment. ... 

It is indisperisalily riect^ary...tlia.t a party of the Goonah Horse’^ [ iii, 447 ] should be sent 
witli them. It was mainly owing to the pres^mce of such a party in 1825 that my people were 
enabled U) boat off the banditti who attacked them. T propose di^tacliing the regular escort 
of the Great Trigonometrical Survey, consisting of I havildar, 1 naik, and 12 sepoys with 
!Vlr. Rossenrode, ... besides...a party of 12 burkandazos^. 

After Evert^si had joined Rossenrode, the RcBident wrote that he could not ask 
this Government to send supplies of water, etc., to the summits of hills. 1...suggest that your 
parties...purchase provisions, etc., at the villages, ... and...hire camels and man, ... or that 
you autliorizo trie to pay to the Court the sums expemled in complying with your request. 

The Court will erect their flags wherever you may direct, but the people have great objections 
to the admittance of parties into turrets or liigh buildings, for they imagine that our instru¬ 
ments expose their females and female ap[)artmont8, and the higher classes would sooner 
sacrilioe their lives than submit [ 163 ]. ... 

I should liave been most happy to have had the plojvHure of your company at Gwalior^. 

Everest replied a week later, after moving on from Gwalior ; 

Your letter...was put into my hand just m I was mounting my horse U) quit your hospitable 
roof, and my first business is to beg you to accept my thanks for the ready civility of your 
people, an<i their attention to the comforts of iny brother [ 33 ], Captain Wilcox, and myself^. 

It is not requisite for tlie Court at Gwalior to incur any expence, but it is indispensable 
that water should be carried to the summits of the hills. ... The head of the party has strict 
orders...to pay everybody who is employed at such rates as the talookdar...may decide. ... 

Although the villagers are inoffensive, and rather disposed to be obliging, yet the men in 
authority, with tlieir sword-and-shield followers, shew a considerable...ill-will. At Ees*igarh... 
the rudoneas of the Pundit Killadar was manifested in various ways. Seven years ago my 
people were freely iidmitted into the city, tuid encountered no opposition, ... but, although... 
the main road lies through it, my people were, when I was there, turned back with insolence, 
... and on one occasion...Mr. J. Olliver found the bridle of his horse suddenly grasped by one of 
those armed ruffians in the public path. ... 

The only real exception I have as yet met with is in the Rajah of Pahargarh, ... who 
received me with extreme hospitality, ... and invited me to visit his fort and palace. 

In respect to furnishing provisions at the tops of hiUs, tlie plan...has beau for tlie talook- 
iiar8...to direct that a buneeah shall proceed to the spot, and vend grain or other articles at 
such prices as will remunerate him for his trouble and the exponoe of carriage® [in, 245 ]. 

Further east, passing through Bundelkhand, Macdonald writes that he 
at first met with opposition from the inhabitants...subject to Sandia, but having received a 
visit from the Mahratta Kami^dar, or ruler of the province, I obtained from him a promise that 
no objection would...bo made to our occupying any position that may be selected for stations, 
and the tributary Raja lias also intimated his intention of preventing...any hindrance’. 
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Everest was so eager to get moving, counting every moment of his time, that 
he could not bear to be kept waiting by others, and had no sympathy whatever for 
excuses put forward for the slightest delay in meeting his demands. His im¬ 
patience was almost uncontrollable, and time and again he rushed into fierce 
denunciations against those who failed him. He protests to Government, far away 
at Calcutta, after a delay of three days in starting out for the field ; 

The whole of my esUbliahment have been waiting in the Dhoon since the 1st November, 
and...no elephants having yot arrived it is impossible to proceed with my business. ... Pimo- 
tuality is the very life and soul of my department, and...whenever I specify a day, it is with 
the intention of abiding by it. My people are all habituated to this method, and whenever 
I have only myself and them to rely on, the rule is sure never to be infringed. 

Delays incurred by other departments, themfore, have the most injurious effect on an 
orderly department...where economy of time is of incalculable importance. It is to be feared 
that 10 days at least of the most valuable season of the year will on this account be passed in 
inactivity, and those ten days are worth 50 at any other season^. 

The strain thrown on a sparsely populated district by the invasion of a survey 
party is well illustrated by the following letter from Waugh to the Agent to the 
Governor General in Bundelkhand [ it, 371 ] ; 

Observations proceed night fwid day, ... at all hours when the state of the atmosphere will 
permit, and it is...in(nimbont...to encamp on the summits of the hills, close to the stations of 
observation, ... frequently in the midst of jungle, and far remote from scenes of cultivation 
and all sources of supply. Provisions, water, grass, fuel, are...all drawn from some distance. 

The coolies,..for...building j)latforms, felling jungle, cutting roads, etc., are paid at the 
usual Government rate of 2 aiiruis per day, and are always willing to work, but...at times... 
are withhold by the...authorities. 

The wliole of my party are in efficient marching order, and independent of...aid in the 
way of conveyance. Our marches lire ncjt confined to roads, but we generally jjursue oross- 
coimtry tracks and tfie shortlist routes. ... The party...consists of about 200 men, witli about 
50 head of (jattle, and...the provisioning of such an establishment for any length of time in 
jungles remote from cultivation is a source of...anxiety. 

Parties are always detaclied in advance in occupation of eligible spots of observation. 
Directly a station is chosen a largo Hag is raised during the day, and large fires called holies 
burnt during the night as signals [ 27 , 161 ]. ... Those movements, of course, appear singular to 
the natives. It is of importtijace tfiey sljould view them without...alarm or a hostile feeling. 
... Detached parties arc also left...in rear. ... Those m»ist all act .simultaneously by signal, and 
any accident...deranges the whole system. 

The stations arc all marked by a stone witli a circle engraved. ... These stone.s should not 
be removetl, since the survey must in such a case retrace its .stops. This accident has occasion¬ 
ally occurred, ... and caused a heav\' ex()once in the repetition of tlie work [ iii, 245 ; iv, tS 6 J. 

Chief authorities have usually Lssued instruct ions... to render us every assistance, and 
explained the peaceable nature of our views. We have also been furnisliod with purwanas 
to the same effect as a warrant for our proceedings. I beg...a similar favour from you*. 

By April 1834 EvercKst was coming to the end of a most exhausting field season, 
liaving coaxed his triangles across the flat congested Jumna plain, and ho writes 
from Chandni Pahar near Hardwar, appealing to the Superintendent of the Dun, 
Frederick Young^, to give him every help in his last effort across the Siwaliks [ 37 ]. 

I am etigaged in exi^loriug the lower range to the south of the Dlioou, and have three 
parties out, soeking for some points to connect my triangulatiou in the plains with that to the 
northward. My people complain sadly of the want of provisions and of aid in every sliape. 

1 have a letter today from...Mr. Olliver, whom I detacdiod 3 days ago to a high ridge near 
Kasrao Ghat. ... On the ridge...my large instrument must sliortly stand, and where the 
instrument goes I and at least 150 followers must also proceed, and remain until the requisite 
number of observations is completed. ... 

The work must be done, and we must be fed. ... The weather is passing hot, and passing 
stormy, and will daily get worse and worse, and—^seeing, moreover, that I am nearly worn out 
with toil, and that my healtli is suffering—^l pray you, like a good Samaritan, to giv^e me all 
the aid in your power. I want purwanas. I want 3 chuprasis to be placed in attendance on 
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my camp. I want you to geiid precise inatructions to all the local autViorities in the Dhoon 
to give me all the €t 88 i 8 tanc 0 ...that it lies in their power to render^. 

; Two days later he wrote stiffly to the magistrate at Saharanpiir ; 

My camp came here on tlie 4th, and on the evening of that day more than half the people 
went without food. I thought this might have been accidental, but it ho-s occurreil almost 
every day since, in a greater or less degree, and yesterday...a quantity of nnwliolesorne ottah^ 
was sent, whicdi the people could not use, famished as they were. 

I received a mply from the tahsildliar of Mualapnr...that liis jemadar at Hard war and 
4 chiiprasis had been in constant attendance, but this is an utter falsehood. ... 

Furnished...with general purwanas from the Commissioner, and holding a high and res- 
fKHisible ortice emanating immediately from the Honora-ble Court of Directors, 1 rniglit reason¬ 
ably be entitletl to expect that the ’raiisihlar would himself hav^o waited on me...to pay his 
respects. ... The only notice he has taken...is to send one poor chuprasi, ... a willing creature 
♦mough certainly, but totally unable alone to insure the regularity of supplies to my camp. ... 

camp will move from here on Saturday towards a station near Kasru Ghat...whore 
iny supplies mu.st be drawn from the plains, a.s the Dhoou afft)rds not hing^. 

The magistrate was not over-awed by this bombast, but replied politely that 
Chandni Pahar was outside l»is jurisdiction, defended his own staff, and promised 
all possible assistance as soon as tlie great man sliould enter Saharanpur territory. 

The tulrsildar anti most of tlie oirieers of liis establishment are actively engagi^d in the 
revenue survey operations [ 220 J...whicli will scarcely admit of visits of ceremony. ... Chmidoe 
lieing, moreover, in the Kurnaon jnri.sdiction, it is very possible that...the native olTlcers of my 
district...may not have it in their power to supply your camp. ... 

There are certainly a large uurnbor of baneoafi.s’ shops at... Hard war, but I much question 
if...any one would...cross the river [ Ganges ]...during fair time, wlien ho might reasonably 
expect t(v net a much higher protit by remaining at home. ... It would he contrary to law... 
to compel liim to provide you with .supj)lies when en(‘amjx^d in a-nothor jurisdiction'*. 

.As a general rule surveyors had every sujiport from lo(;al officials, m en when 
working through the kingdom of Oudh, but there were imavoidable delays in 
planting survey flags on village towers, or clearing trees [ i 5 (S-* 6 o J. On tlie otlier 
hand, Everest himself was constantly (unbroiled through impatience and insistence 
of his own importance. Delays and difficulties with Gwalior State during season 
1836-7 were greatly magnified by his own intolerance and obstinacy. Before starting 
out he wrote politely enough to the Resident, John Sutherland^, giving his pro¬ 
gramme of marches, and asking for all assistance from tlie State authorities, 
its my parties will be largo and scattorod. ... The public property undor my charge i.s of great 
value, and if injured or lost cannot bt^ replaced. ... A party of 60 horsomon of the Maharaja’s 
contingent may tx; ordered to meet me on my arrival within the Gwalior territories, furnished 
with such purwanas as you may doom fitting® [ 40 J. 

The Resident promised to help, but advised that the survey parties should take 
such labourers os would place you beyond the necessity of relying on the peoyile of the country, 
or at all events...have the means of paying...at such rates as may induce them to enter your 
employment without compulsion. ... There will be no danger to the yuiblic property in any part 
of Gwalior Territory and I shall request the Durbar to attach...a party of Horse sufficient for 
your protection. The Gwalior Contingent cavalry has been reduced to one regiment, which 
will be reformed...in the course of the ensuing cold season^. 

Everest complained that this was not very helpful, and the Resident explained 
to the Lieutenant Governor why he could not promise all that had been asked for ; 

Only two officers have...been employed on survey duty within the Gwalior Territory since 
I have been Resident, Lieut. Ommanney and Lieut. .Tones [ 39 , 63 ], and the conduct of 
those gentlemen...was of such a...conciliatory description as to render unnecessary any inter¬ 
ference on my part, whilst on the termination of their duties...! received...intimation of their 
yierfect satisfaction with the manner in which they had been...treated. ... 

The only questions...were on the...cutting down trees, and the construction of a bastion on 
the gate of the fort of Bhind. ... There was at the Durbar...so strong an aversion to interfere 
...that...I...left the surveyors to make their own terms, ... and I was happy afterwards to hear 
from Lieut. Ommanney that he hod succeeded in effecting his object. ... 
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are two pointa on which I do not faol that I can troiiuudc with Major Everest--- 
applying to the Durbar to force people to take ernploymeut on...the survey—... throwing 
open tlie gates of the fortrossos.,.at his bidding. ... I shall have the honour of...tisauring 
that gentlemen tliat tlio inf(3rmatic)n,..of tlio disturbed condition of the Gwalior t 0 rrib>ry is 
erroneous, and tliat he may banish all apprehension. ... A party of His Higliness’s troops... 
has tilready been appointed to protect the survey *. 

The Resident was at pains to win the Durbar s sympathy for t he scientific 
work of the survey, and was assured that whilst they did not like giving free 
permission to build survey platforms in fortified places, yet they had no objection 
to the erection of signal flags. Everest was sent a copy of tins correspondence but, 
when he found no oflieials to greet him at Dholpur on the Gwalior border, he wrote 
furiously to tlie Supreme Government complaining of the Resident’s neglect ; 

It is totally impo.SKible tor rnc to prooood...under thfi course |>ursaed towards mo by that 
functionary. There is no remedy hut to wait on the boundary imtil tlio ob.stacle.s throw-ii in 
the way of my progress shall lie either removed by him voluntarily, or...by more decided orders 
from the Supreme Government. ... Forms of courtesy...wliich are deemed essential at native 
courts havH^ been entirely violated. ... 1 am sfioken of in his communication with the .Muktiar 
as ‘one Major Everest, engaged in measiiriug’, and...my assist ants., .in tlie some uiK^eremf aiious 
style. ... Major Sutherland’s own designation of Resident is (^arehilly retained. ... 

'i’his is the first instamie of rudeness and ofifiositifin which 1 hav(^ experienced on t he part 
of a Britisli functionary. ... Last srvtson nothing could surjiass the...civility shewn towards 
me and all my suhonhnates in...the States of Tijara, Alwar. Bljart|»ur. Karoli. Dholpur; there 
was no delay in any instancte. ... It was not possible to excteed the ready goodwill and clieerful 
co-operation of Lieutenant (’oloael Alves [ ii, jyo ; iv, iji )^, 

He wrott' at the same time an indignant- letter to Sutherland ])rotesting against 
the oTiiissioii ()f his otfi(*ial designation as Surv(*yor General in the persian letter, 
and at the failure to jtromise daily siifiplies or adequate armed gtiards for all his 
detached parties. 'The Resident replied that he had thought 

you would be iw^corujianied hy bazars sullicient to .sufiplv your daily food. ... You did not 
adhere to your original plan which w’ould have brought \ou to Gwalior inslnad of Dholpur 
on the 2nd. ... You would have found plenty of supplies at Hingwtina. ... 

1 am soiTy that I sfioiild have omitted in my letter to Scindiah’s Miuist,er your oliicial 
designation of Surveyor General and Superintendent of tlie Trigonometric al Survey. But the 
last two am terms not eti8il>^ rendered into Persian, aaid the Englisli words would liavc; (jonveyed 
no rneaiiijig to the people of Gwalior. ... Neither...wtw there any intention of treating you... 
‘with indignity or want of ceremony ... 

It luwl been...already aiiiKainced to you that an Agent and a |)arty of Horse would attend 
youi’self and em;h of your detached parti(3s. ... I shall he very much surprised if you do not 
meet with every att/Ontion and civility...within His Highness\s dominions, 'riiis will necessarily, 
however,dej>oiid in no small degree on the tem|>er and judgement- wliic.h your own communica¬ 
tions with tlie lo(?al authorities are regulated. ... 

In conclusion, ... tliere is a dictatorial tone pervading your letter...which 1 (rannot think 
that the Sm’voyor General of India is justified in using towards the Resident, at Gwalior^. 

Evt^resl lemained obstinately at Dliolpur for two we(‘ks refusing to cross into 
Gwalior until a State oflicial should appear with amf)le provisions. Finding that 
Sutherland was so lit tle iuteresti^d as to prot^eed on tour, he put himself further into 
the wrong by writing direct to the Durbar. At length “a party...arrived at Dholpur 
to meet and escort me”, and ot) arrival at Gwalior he w’^as immediately (billed on hy 
the peishkar who, w rites Everest, gave him the warmest, welcome ; 

‘The Maharaja expects you will halt 4 days liere in order that he may do yotj lionoiir and 
moeivo you properly, d’his evening...the Mahma Sahib will w^ait on you, and tomorrow you 
will go...to Durliar, and theji there will he iireworks arid iiautches and elejifiaul, fights, and 
everything to deliglit and amuse you’. But I stopporl him...by saying ‘Ah, 'fatia Sahil>, 
there you must jiardon me. Remember 1 have lost 12 fine days already, S‘> that now I have 
not a day to spare. ... t must march tomorrow’'*. 

Whilst Government called the attention of the political authorities to thc^ delay 
that had occurred, and asked them to do all they could in future to assist t he survey, 
they left Everest himself in no doubt as to their stern disapproval 
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You have expecteti from the Gwalior Durbar au observance due only to a public officer 
char^^ed with diplomatic functions. ... Had you at mice poised the (^hambub the anticipated 
difficulties would eitlior not have been encountered, or would have yielded to your own energy 
and exertions. ... The Governor General in Council, while he regrets that more exertion was not 
made on your part. ...dimets me to exjiress his hope tiiat no further delay will o/HUir in the 
pros<^( ution of your important and oxf>en.sive work, and Hint precious time will not be again 
wasted in reference to distant authorities. Finally, His Lordship in Council directs me to 
express his disapiprobation at the tone of your letter of the oth instant to Major Sutherland, 
and of your procednni in dinictly addressing the Gwalior Durbarb 

Eve^rest was in no way abashed, and eoniiniied in all Iris reports of tlie incident 
to blame the Resident for the wasted weeks. The following season he had once 
more to arrange for a journey through Gwalior on his way to ineasure the base¬ 
line at Sironj. He writes to Governinenl. that he had writt en to 

the Resident, ... and requested that the iieslivai from the Gwalior Go\"eri)mont muy be in 
readiness to meet me at the boundary...in time to prevent any delay. ... I solicit...His Lordship 
in Council to support this application so decisively as to leave no room for mistake, ... 

Theft is so notoriously carrietl on in the vdcinity of Gwalior, the police of tliat country is 
80 inefficient, the state of society so disorganized, and jiroperty is so insecure, that it would 
be the height of imprudence in mo to venture articles of so much worth within the limits of that 
State without the fullest protection f 152 ]. ... 1 have never found...Major Sutherland to attach 
due weight to matters of this sort. On the contrary, hotli that officer and Sir C. T. Metcalfe 
[ I n.i ] appear...to think it would havelKien perfectly safe...for me to proceed into the Gwalior 
territory without any peshwai or escort. ... If mv camp were to he detained at Dholpur as 
last year, iny arrangemouts would he very seriously interfered wilh^. 

Sutherland warned Everest that the suiiplies would be desperately shoil 
on account of the almost complete failure of the rains. From tlie Jumna and t he Chambul 
to...the south, and from tlie latter river to the Dhuttia froutior on the east, ... six inches of 
rain hivi not fallen throughout the season, ... The Dusaera is past; no rain lias fallen ; nor is 
there any ajipearance of any, and none of the rubbee crop.s^ are sown, nor can the\' he unless 
rain falls, whilst the wells are already half-ornptv. ... Many of tlie poorer inhabitants have 
left the country, others are preparing to follow. Labour of every kind has...risen enormously in 
price. ... Wheat in the Residency ba/ar is now 7J seers, and gram 8J, per rupee. 

I shall be at the Hesidoncy, and haj.>py to see you and your jiarty there, early in the montli.... 

But how you are to subsist I know not. Vou will require to liriug almost everything with 

you from ^(.mr own provinces, whorti too, particularly above Agra, tliey are almost as badly 
off as we are. ... Starvation of man and beast, and the latter more than tlie former, is more 
to be feared in this famine than the badness of the roads'*. 

This time all appears to have gone smootbly in spile of the scarcit}^, and we hear 
of no trouble with Gwalior. Tliere was, however, tnudde at KaUaria on the way 
down and—when starting the reconstruction of the astronomical circles, putting up 
w’^orkshops, and finishing off the observatory [ 83, 98, 128 ]—Everest expected 
the local officers to act as “universal aunts'b He writes to the Commissioner that 
during tbo time of Mr. Franco^, the native aubhoritii^ at Muzafarnagar were so (hvil...that I 
never once had occasion to trouble Mr. Hutchinson. ... Things are, however, miglitily altered 
for the worse. The native autliorities...send impertinent answers...that tlie^’ cannot comply 
witli this or that call unless expreasly ordortid by the Collector*. 

It is now upwards of (J days ago that I sent au application...[ Tor J a few donkies to bring 
bricks from Delira for eoustructing a worksliop and other buildings, ... mid to this fiour they 
have not lieen sent, and tbo daily answer has been ‘they shall l>e sent to«morrow’. 

AVMiat Mr. Crawfoni’ desires 1 do not know. ... I shall be uiiahle to got a handful of nails, 
or a few hundred bricks, without his sanction, obtained throiigli a long and tiresome correa- 
pondouco. ... In the time of Mr. Hutchinson it was expmssly ordered tliat at every place 
where I had business, the tahsildar or peshka.r, and the thanailar, .should wait on me...to... 
know my wants, and comf)l\^ vv^ith t»hem^. 

Three (lays later he wrote ^xgaiIl saying that he was starting for the south, and 
asking that every help sliould be afforded to Barrow ; 
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MattorH are getting worse ami worse. My workshop is without an ati»rn of charcoal. 1 
can got no assistance what^ever from the iiiViabitants. My workmen liavo no [ilaco to shelter 
thorn from t}ie...wind, be(;ause the authorities will lend me no a,id to transport l)ricks. ... It 
is netHissary to remodel the astroMomic.al 3-feet tarrtles, to erect a workshop and other build¬ 
ings, ... and if tliis be not accomplished by Ist October ncrxt, anotlicr season will Ire lost^. 
The Commissioner at first ignored these tin^soim^ complaints, hut, receiving yet 
another couclied in laugnage h(^ (^ould hardly overlook, he passed it to Government, 
and FiV erest again dr<>w a stern rel)uke-. 

After completing tlie rem(^asnroment of the Sironj base-lim^ Everest sent VV'aiigii 
southwards to re-observe th(^ earlier triangiilation tlirough the Vindliya Hills. Ho 
asked that through the Nizam's territ-ories Waugh should he accompanhal by ''a 
native gentleman of the Court’', a-s had proved successful in Cfwalior ; 

There is...no department iu India...whore vnolonce, inju.stice, and illtreatment of all sorts 
towards the inliabitant are more thoroiighly discountenanced than in mine. ... All I ask is 
that my suljordinatos may not be exposed to die from hunger whilst in the execution of their 
duty iu the wilderness, or b(» left to perish miseral)l 3 ' h^^ the roa.dside, two evhls to which the\' 
are perpetually liable, and of wliich it is dillicult to conv'ey an adtHpiato iiotir)n to gentlemen 
who sit quietly at liome, surrounded l>v’^ tlaur (‘(nnforts, and enthralled by (Iieir dignity^. 

It is a relief to record that Everest’s last journey through Gwalior went happily 
with but one complaint. After crossing the (Miambai to Dholpur for the last time 
ho writes to the Resident—no longcn* Sutherland —appreciating the services of the 
pandit and the escort attached to his (tamp, but recording 

the imcivil arid liighly impro[)cr deinoanour of the Kamashdar at, nhanela. who positively 
refused to furnisli my camp with tlut necessary su]^pli<j;s on the morning of its arriv^al. ... With 
this solitary oxce|)tion...th(^ great<vst kindness and attention have been experienced by me from 
all parties in the Gwalior territory in rny late rnantld. 

In later (torr(\spondence willi the Commissioner of Moradribad, ho claims that 
parties of the Great Trigonometrical Survey should Ix^ grant( m1 special assistance, 
and not- left to find tlieir way about tlu‘ count ry as if th(w were mere members of the 
travelling public. He protests that. 

the impression sootns to pervade the whole (»f your letter...that the circumstaii(*e.s <>f persons 
em|>loyed on the Q.'V. KSurvey...are pmcisely analagous to those of travelkM’s, but...the latter 
proctxjd alo!\g high roads arid can encamp n(:ar bai^ars...wliere sujiplios can be procured. The 
former cannot, for the...stations a<. whi(;h tluw are sonietiiries...lo(‘aterl for 10 or 15 (tyys together 
are...oft-times iu the midst of wilderno.ssos...far bc^mrid reach el* an\ human fuibitation. ... 
Travellers can jirocoed wlien thev'' choose, and lialt when thev^ jileascy hut persons...in th«' 
G.T. Survey" cannot, for they are dc^pandent on tiro state of the atmospliore. ... 

I earnestly' hope tliat...yon...ov'orrule the objections newio, ... arnl...afford to Air. l.i{me tlie 
assistance neceasary. ... A r(^fiLsal...will render imfH5rative...a reference to Government, wliicli 
can only terminate in one of two ways. Fithor that a stop will b:> put to trigoiiomobricaJ 
operations altogether, or tlx? aid rerpiired will be insisted on’’*. 

The claim that surveyors should be given special assistance by local autliorities 
under orders of the central Government is still a matter of interest to surveyors of 
the 2()th centuiy, though difficulties of transport and supjily are far less acute than 
in Everest’s days. It is still a standing order that ampJ(‘. notic^e sliall be given to 
district officers of the movements of survey officers and jia-rlies. In diiiicult and 
sparsely populated areas—in areas liahk' to political disturban(?e—surveyors must 
still keep in close and friendly touch with local authorities and learn from tliem 
what local l.ielp they can expect, and to what extent they must be fully self-support¬ 
ing. Compulsion is out of question. Everest’s experienees show how quickly mis- 
imderstandings degenerate to unseemly wrangling, wliich leads nowhere. 


Clearing of Trees 


So long as the survey proceeded in the forests and hills of central and southern 
India, little difficulty was found in the clearing of trees between one station and 
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another. IVet's on a lonely hilltop had no more value than grawn, and all that was 
required way the labour and the tools tor their felling, [n the rich and populous 
plairus of Bengal and the upper provinces the matter was differfmt . Trees here 
had private owners, jealous of their value for fruit, timber, or vsentiment, but they 
wert^ [>artieularly tiresome to the siirv^eyor from their wilful clustering along the very 
lines where clear view was sought. James Western ap|)ealed for the Surveyor 
GeiioraFs support [ 5 q ] ; 

On tlie left bank of tho Cangos» tlioro l)tung no hills, I find it nocossary to cut down trees 
which obstruct the view. Tho ZcTnindars refuse to sell tlndr trees iindor the oxorlubant suras 
of fifty rupees, and bainboos oue rujH^e each ( not a busli, but a single bamboo ). ... It will be 
cheaper to build towers to see over the trees, but...again the zarnindars refuse to allow me to 
do 80 . 'fhey also prevent niy hiring coolies. They say plainly enough, ‘Who you ? 
Where is your purwana ? We want (he Judge Sahib'.s hookatid, net yours'. 

I called on tho inagistral/O. ... Ho wiis very civil...and desired me to write an oilicial 
letter, wfiich i did, ... hut to this day [ J ] have received no answer, purwana, or anything else^. 

When he first started working his Great Arc across the Jurnna-Ganges ]>lain to 
the north ol Del Id, h^verest tliought he was master oi* Die situation : 

Fruit-tn^es are paid for, but not pipal trees nor date trees, nor an\dliing not yielding pro- 
diKie. I have generally (contented myself with cutting the upper braiu hes, fjaid one or two 
rupotis, and left the wood to the proprietors. But for pipal trees...no person has a right to 
make aiiy demand, nor for fiim or babul, unless you removt*. the wood [ 26 j^. 

This was all right when trees were few, but the problem generally was a very for¬ 
midable one. The dodb [lit, 522 ] is 

very highly peopled and cultivated, and thougli there are no forests, yet tlie groves oi the 
mango, mulberry, jarnau, and other trees, intermixed with lofty pipala, are abimdant and 
extoiiHive, all either yielding an annual income to their proprietors, or endeared to them as 
fanc 3 " plants, dostinml to perpetuate tho name of him who reared them. ... 

The inbahiOints ar<3 congregated in villages...whieli vary...according to the wealtli...of the 
owners, from the veriest hovel...of .straw to the costly four-storied edifice of masonrv. 

The villages...lie so thickly scattered...that it is difficult to trace a lino in any direction .so 
as to pass free of all habit.ationa, and qiiit»e impossible to calciilat<3 on seeing...between the 
trees, which, ... generally s|:>eaking, ... form to all appefinuico a continued belt of lofty f')liijgo 
at the distance of 5 or 6 miles from...tho observer, and if a...space is anywhere found, it as 
often as not leads to low marshy land, or some other spot totally ineligible as a stfitioiJ. 

Drastic clearing was often required, and Even^st reports to the Collector that 
great destruction lias unavoidably taken place...in clearing the rays towards Sheopnri and 
Saini; ... thickly pbmted groves of high mango trees obstructed the view. If there had been 
but a few tnwjs I would hav^o settled the value on tho spot, and paid the price, ... but I have 
no leisure to make the requisite enquiries, ... and I might do injustice...by undervaluing tlie.., 
property felled, or squander the money of the State...by overestimating it. 

I have directed the tahsildar...to <^timate the value, but I am afraid he will be too .slow. 

Timber is scarce and fuel dear in tliis part of the country—mango trees are very abundant-_ 

and mangos very cheap. Tlie bazar price of the ordinary sort...is...4 pice per hundred, and 
some of the trees felled will produce in plentiful years 2,000 ; in scarce years none at all, wliilst 
others were in so decayed a state and so miserably poor to be hardly any value at all. ... 

1 had to fell some trees near Dateri, and the price for five tree.s of 30 and 40 years growth 
was 6 rupees each, with which the owners were well contented. Some of the trees...are of 
first-rate kind. ... In one or two the timber is so good that the proprietors talk of its being 
fit for sugar mills, in which case...a considerable reduction would he reasonably expected^. 

An official account was prepared, which Everest thought exorbitant; 

As no...timber...has been removed, the value of such trees as produce no fruit is in no wise 
diminished, and in a country where firewood and timl^er both fetch a high price, the felling of 
such trees cost-free is in every way a boon to the owners. Under this head...8i8soo, nim, 
kikar, pipnl, bur, and ka<jhnar tw^es ought to be classed. ... 

Mango, jarnun, and tut trees...must of course be paid for, ... but as the estimate...is highly 
exorbitant, ... I shall... dec lino paying any sura until it receives the sanction of your opinion®. 
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This talc of tree cut ting is iiotliiiig compared with tlie elearaiiee of huildings 
for the final obH(T\ ations t wo years later [79, T05--G ] ; 

the my DaO^ri to BahuKisliolHir, 26-2 lias l>oon tho most embarrassing.. <>r tin' m IioIo 

season. In the affproxiinate work I tiad liopoci tliat tho lioiglit of tho iTif»imd ...would have 
enabled mo to dispeuHo with any othor artificial olovatiou than...a disused mosque with a 
vanltod roof standing on thcf highest part of this mound. I n tho approximato worlc I left 
this ray to be observed liy Captain Wilcox, but...he did not roach Pmlandsliehor until the 
tavoundile sea.son lor ol)serving was at an end. 

It wiia thorefoTO left untoiicliixl until my urrivul on tho loth .Jarnmrv l 83 t!. , Tho intor- 
vomng trtHw...having boon folio,1, ... i(, was ox,,oo(orl...t.ha|. oiUior tho holi.itropo or Mm Janii. at 
Bulandshohor woiiM Im soon, lint...not, a t'liinpso of oithor roa-hod tno at Datori. Tho ray 
pasHotl ,,ver...Kamnagar.,.an,l tho largo town of Rhatona, tho lattor with lofM- hoii.so.s thn.ugh 
whioli it. booaino a.bsolutcly uocoasary to cut a gaj) 30 foot wido. 

Tho limisea wliicli stood in Mm way woro soloctod by....VIr. w. Rossonrodo with oxtromo 
cara, so that, nr, noedloss injury might, bo inlliotod, and...duly valued by a panel,ait...of several 
tahsildars, poabkacs, katiiingoo.s, and others, ....so that Mm propriobirs, on eonsidoration of... 
ready inonoy, woro...sati.Hliod. Tim list of dwolliugs do.stroyed, howovor. i.s ilisastrous, and 
I hope it will never again fall to rny lot b, have so disagreeable a task t.o discharge. 

5 huts, thuuihod, in Riiinnagar, crushed by the fall of trees. 37 flat-roolbd houstts, 52 
huts...of mud, rased t.o the ground in the town of Rbatona. 12 huts, tliatchod, with mud 
walls» ... Daherpur. 


How Mr. lios.senrode cfnitrived to eft’ef^t tliis aevere opera-tion, and reconcile all partie*;, 
surprizes me. The town of Hhatona is inliabite:! by Jaths, who liave the cdiamcter of U,ing 
a very tnrbulent...race. ... Amongst these he ventured unarmed-swid without a single weajion 
of delenc-e or any show of force—and, though the weather was unusimlly t‘old, and hardly a 
niglit passed without a se\ ere hoaj--frost, yet lie had iafiueuce enough u] fw^isuade the owners 
to relinquish the hoiis^js which furnished them a coiofortaljlo shelter. 

After the clearance...the blue lights burned at Bulaudshelier wore at last swab 
In choosing between the humble villager and his triangubitiou points Everest 
had no hesitation ; the work should not sufFer ; 

Though I would not scruple to stick to a point po.ss 4 :>ssiiig all tlio ret|uisiUis» yet I liad rather 
avoid molesting the poor village clods, because I do not like being molested myself, and our 
religion tefv?hes us to do as we would be done by. But, if it is uf^cessary to abide by tlie present 
point on ai*count of its peculiar eligiliility, ... remnnerale the poor jie.ople for the property 
you injure, and leave no cause for com|>laint 2 . 


On the .Amim .s<Ties Kenny reported frequent, opposition, 
and, tlioiigh f feel the groate.st repiigiinrice in foiling Mm trims. ... \-ot, m a cmiutry so .stinidod 
with tojies my rays must...pass through some. 

.tn Bengal the parties...found it necessary to have a specific t‘lause...in tlieir [)U!*wanahs 
respecting the felling of tmes and the ocimpation of temples or old buildings. On im attempt... 
to out a single tree, the whole village would turn out and listen to no arrangement for remunera¬ 
tion, but tliroaten an immediate appeal to the Collector, unless coiiviucad hy tlie i>nrwanah. 
The price was then fixerl, and the trees viit down. ... The permanent settlement existing 
[I, 140^1 ], the full value was paid for the trees. A fieriodiciai settloiiKuit ohtaininL, Imre, it 
will perha|)s be siifiicient to remunerate...for a year’s loss^. ... 

He a.sked fur official assistance, pointing out tliat tiu* villagers 

will remivin days undecidefl on the advantages or disiwlvantages of selling t,heir trefn, and my 


^Report 1836. DeBcriptioa ef Htatiuns ; sv. Dateri. =^J)l)ii. 321 { 32r»-8 ), 31-.“i -Sfi. ''to ago 
B undelkhand, DDn. 322 ( 73-di), April 1834. 



160 HuMA^^ CoNTAf TS, (Ireat Tkkjonomrtrical Survey 


be frittered euev in making bargains, wht^ii the tesKikiarH, ...from their 8n|H)rior 
knowlcMlge of...the market rates, ... would determine tlie...com[)ensation in a few minutes. ... 

1’he prai'tiee which would l>e most...oeonorni(‘a)...iH that which is pursued in England and 
all other countrie.s, \'i/.. the work is (tarried on vigorousix' hy the offi(‘er in charge...and the 
daruagG.s e.stimat4‘(l by t)»e c»>rn|)etent local a,uthontie.sh 

To Goveninieut’s first ovdi^m tliai no ivve was to b(‘ (‘lit tlowTi withoiit the 
owner's (consent and |)aynient of coinpensation, K\inest ])oint(Ml out that the 
answer given may lie t?^isil\^ divined ; ‘Go about your business; you .shall not cut down our trees 
on any terms’, ... acc(>iiipauied by langujigc abusive of our nation and faith. ... 

It is manifestly...vain to think of, ... unless the Government...put tlie State to the cost of 
raising edihees of masonry sulTiciently high to overtop .such trees. ... 1V>werH...from 70 to lOO 
feet may...effect this object, and their cost will not perhaps exceed 7,000 or 8,000 Ks. eaclt. ... 
I l)eg not to be understood as rocomrofmding tins mcfisuro, for I li-av^e a great dislike t-o 
rai.smg...mv instrument one foot more...than is al)solutely Tiecessary. 

It is in my opinion...necessary tlmt the odicer at the hea I of tlu^ pfu-ty, after <ietermiriing 
precisely what trees obstruct the ray, Vu' cmpow’epod...t<» fell eacli and all ; that either the 
tahsildar or his {)0shkar l)e in attendance, duly authorized (o eiKpiire win* tla'* owMior i.s of each 
indivurlual tr(?(^ so felled ; that a statement (*f t}u» amount justly due to (nveh proprietor, bearing 
the signature of the Collecttxr, l)e sent to tlie as soon...as circumstances admit ; and 

that the odicer pjiy t lie sum to t he (‘(‘llectnr, juul charge it in his contingent account 

Gov(^rnment refused to sanction such '‘rtunov al of trees wit liout t he prior c.on.sent 
of the owners”, and directed that tlie iah>iil(i(tr or pvshkar sliould be present when 
diflRculty was antieijiated and that, when* the own(‘r was obdurate, fornuil ajiplit^a- 
tion should be inadt* to Government®, a prot^odiiro that Kenny followed w ith reason¬ 
able success wdien working through Oudh [ (>7 ]. 

Murphy found welcome (H)-operation at Saharanjiur wlien clearing tlie ray from 
the Judge’s house, Belleville [ ni, 3S, 175 ], to Kverest’s station on Banog : 

Judge BoulderS(*n kindly sfiowcd mo Bialraj, whenco 1 rccogni/.cd Banog, hut found it 
comj)letoly hidden from the Belvillo pillar hy tho trees in front of his IsMise, and as i htjst' could 
only he partially cut or trimmed and not <listigured, it became necessary..,tf> ascertain the 
exact ray prior to cutting anytfiing. This Isarig found. Judge Bouldcrson did not hesitate 
in cut ting uTid trimming as many of his trees as were imhspensahly uec(?ssarx^ and when tliese 
wore i!ut, others on the oj>posite side of the uuddee w’Ore found to interfere'*. 

Everest urged cart^ful reennnaissaTH^e before staiTing to clt^ar ; 

A deviation of 10 to 15 feet to the right or left...is of no great matter, wliereas it is a serious 
source of expence, ... anil heavy infliction...on the owners, when a gaj) is cut through a w-elh 
built decent towui, and tlierefore not one inch .shouki l)e cut unnecessarily. 

Tlie distress to the owners...is a very proper subject of consideration. ... But, when it is 
a necessary infliction, there is no use in wasting time repining. ... If a patient have an opera¬ 
tion to be performed on liim, a man of iron nerve is tlie best for his ]>urpo»(^. The practitioner 
whose nerve.s shake for sympathy wdth his patient may lie more amiable, but he is the most 
humane w^ho euts with an imflin<‘Jiing hand* and it is just the same with tlie clearing of rays®. 


Imhaibta.nts 

Ah a general rule tlie peopk' nf tlu‘ e(»uritry, and m(»re esptavijdJy the cultivatorH 
and V illag(U‘s, wwo friendly enough, and (piite ready \o provide guides, lalioiu’erH, 
and supplies, so long as tliese were properly jiaid I'or. There was naturally 
considerabh* opposition to the rnthl<*.ss clearing of tr(‘(‘s, though lien* again prompt 
payment would genf?rally bring cheerful (jonsent | (>3. yq |, 

Obviously surveyors r(?quir(‘d anqile supfilies of ready cash, aud autliority to 
charge all sueli |)ayrnents to thei?‘ (‘onting(‘nt liills. Labour w as elavip if not alw ays 
abundant. Boileau asks the treasury on one oeeH.si()ii for “new piet^ to the value 
of (bmpany’s ru]HH?s two hundred”, and on another “there lieing rnueh trouble 
in procuring copper coin in camp”—asks that his draft should lie nud “entirely in 
pice, particularly of the sinall thick kind (‘ailed ghereedar ])aisa"^\ 
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Though in the Company’s own districts the people were as a rule quick to accept 
the magistrate’s parwana as full authority, occasional difficulty was experienced 
in independent States, with local officials who were jealous of their own importance. 
In unsettled areas such as Bundelkhand the minor chieftains recognized hardly 
any authority, and Macdonald found the country in a very disturbed state. 

Massatsres and robberies are perpetrated wholesale. At one villaige...24 men were killed and 
wounded in one affair, while on the other aide the garrison of Chanderee was in open mutiny 
[ ^ 2-3 ]. The Jhansee State is also infested by bands of Boondela cossacks. but we keep on 
good terms with all parties, and a few kind expressions never failed to conciliate these lawless 
robbers, for the most respectable tliakoors and zumeendars join the plundering excursions. 
Our name, however, became a passport of safety and, excepting a little hostility on first taking 
up a station, we met< with no annoyance^. 

His platforms and markstonas were interfered with [ iii, 415 ; iv, 266 ]; 

After having passed the rains at Saugor, I have now taken the field, and...find that, in¬ 
fluenced by superstition, the inhabitants of the Jhansee and Chunderoo States have thrown 

down the platforms whicli we had built. The triangulation...must consequently be done 

over again at a heavy expence. ... The first-mentioned rajah is, I believe, favourably inclined, 
but his thakoors are refractory. The latter rajah is, I suspect, inimical, and I...understand that 
the l)hundkooa platform was pulled down by his authority, the...want of rain (it is said ) 
having been attributed to the evil influence of our operations*. 

Tills superstitious distrust is described by Sir William Sleeuian, who had un¬ 
rivalled knowledge of the India of this period ; 

In 1832 tlie pooj[)le began to search for other causes [ of poor crops ]. The frequent measure¬ 
ments of the land...to equalize the assessnients were thought of f 6 -cj ]. Even the operations 
of the Trigonometrical Survey - which were then making a great noise in Central India, whore 
their fires were se<ni every uiglit burning upon the peaks of the highest ranges—were supposed 
to have had some share in exasperating the Deity ; and the services of the most holy Brahmans 
were put in reejuisition to exorcise the peaks from wliuii the engineers had taken their angles 
tlio moment their instrumetits were removed. 

In many pUv^es, to the great annoyance and consternation of the engineers, the landmarks... 
were...removed, ... and they wore obliged to do their work over again. The priests encouraged 
the...peiisantr 3 ^ to believe that men who rtiquirod to do their work by the aid of fires in the 
dead of night upon high places, ... work which no one but themselves seemed to be able to 
comprehend, must liold communion witli supernatural beings, wliich they thought might be 
displeasing to the Deity [ 86 ]*. 

Three years later Everest complained of persistent destruction of markstones 
along the (Ireat Arc, which seemed to be pariiciilarly wanton in Gwalior territory. 
He even suggested that this was encouraged by State officials, though the Resident 
assured him that the Durbar held the survey in equal respect with ‘‘ the astronomical 
operations of Maharajah Jai Singh ” [ i: 149-50 

Macdonald had many other adventures to record ; 

On ray march to Burwa Sagur^, I pursued the rood ti> Jhansi. ... Khelar was plundered 
the day before Mr. Scully reached the village, and he states that the villagers wore stripped, 
even to their last piece of clothing, by the relentless Bhoornyats. From Khelar I crossed to 
the ancient, but now jiartially delapidated, town of Oorcha®, at the gate of which I was detained 
for some time by the over-scrupulous guard, who at length opened the massive portal on my 
inducting myself througli the wicket, and quietly telling them that I must make myself com¬ 
fortable there for the night if they would not pass my horse and camels. 

After entering this gate I had nearly a mile of houseless space to cross...before I reached the 
part now habited, and this I foimcl a busy and well-peopled place, with many substantially 
built bazars and streets, and numert^us temples. After some demur at the chubootra’, and a 
refaronoe to the fort, I waa accommodated with a guide to conduct me across the seven channels 
of the Betwa, which flows 1 cos [ni, pi. 15 n. ] from Oorcha and two from Burwa Sagur, 
through very rocky channels rather difficult for cattle to cross. 

[ He describes ] a cave which we visited near the Undhiyaroe station. It is low and narrow, 
and we had not sufficient..dove of ent 6 rprize...to penetrate beyond a few yards. Tradition 
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rolates that when the village of Sirsood was attacked, the itiliabitants sought refuge in this 
cave, to which they were pursued,..and arnothored by fires lighted at tlie mouth. ... 

HikI a visit from Bahadurjee. ... His nephew...came to announce his coming, and to roquast 
that I would rise to rec-oivo him, as his Khitab of Bahadooree entitled him to that distinction, 
even from the Raja. I humoured them acf’.ordingly, and the Bahadoorjee. a stout old man, 
came in. ... Baha(ioorjee formed one of the garrison of Chunderee when first attacked by the 
Marhattas, and lie says they never would have taken it, but by starving the garrison out. 

The thakoors and Boondela Kajptiots are a well-made, active, rac*e, and usually present 
the bold beturing of men accustomed to carry and use arms. Young thakoors of 10 to 12 
years of age always carry a sword or spear^. 

Our progress...has until lately been uninterrupted. ... The Raja’s authority is no longer 
respected, either by the disiiffected thakoors and Boondelas.,.or by the well-disposed, against 
whom the def)redation8 of the former are directed. Tlie one party...have until lately respected 
the Trigonometrical btulge, and permitted our people to jiass unmolested, whore rolibery, if 
not murder, awaited every common traveller. ... The other, trusting...to the Englisli flog on the 
walls of Jhansi, have been no less friendly, but/ the apprehensions of the former and the hope.-? 
of tlie latter seem suddenly to liave evaporated. 

Ten days ago the village of Gwalee at one of our Trigonometrical stations was... plundered. 
Some of our beldars’ tools...wore carried away, and one of our flagmen who attempted to 
remonstrate was bred upon. ... Five of our fkigmen have Ix^en robbed of their knapsacks, clothes, 
and cooking-pots near Burwa Sagor, and on the 26th instant several matchUx^k shots wero fired 
at myself and tliroe servants who were with me at 8 p.rn. on the 24th in passing the village of 
Simurra near ,lhansi, having been benighted on a long inarcli. That village hiul been burnt 
the night before, and the f>eople wdio attai'ked me called out before they bred that they did 
not care for the Saheb-log who permitted their country to bo plundered*'*. 

He had yet another outrage to report ; 

Two flagmen...were waylaid and plundered of clothes and money on the lOth instant, on 
the road between Khylar and Jhansee. ... About noon, ... as they were returning from the 
Gwalee trigonometrical station where they had bwn burning lights for observation [ (ri ), they 
were stopped b}' seven horsfiitien who dragged them off the roml to a hill on whicli a Boondela 
thakoor and his followers were on tlie look-out for prt^y. 

On learning that tiioy wert'. Compiuiy’s khulassw^s, the le<uler...said tliey must be put to 
death. He relented, however, on their prostrating tliemselvos before him with grass in tlunr 
mouths, thus appealing to his Hindoo feelings of revereru^e for tiio innocent (X)w, but tfiey wert> 
deprived ( according to their own account) of Rs. 19 in cash, together with their clot hes ami 
cooking-pot.s. Their knapsacks, caps, and...jackets only, were returned to thorn as useless ; 
but a trigonometrical survey breastplate [ badge of office | was retaiiieiF. 

He tiirnB from asaaiilts and outrages to the ])eacefiil lives of holy men ; 

Near Dholpur is a lull rondere< l aa<?rod by the slirino of a Mahamrnedan saint, and the holy 
cAve of a Hindoo devotee. ... The devotee who now occuj)ies the holy cave subsists on wild 
plants and frequently shuts himself up in the c^avo for days at a time, during wliich he enjoys 
a Purseram-liko nap. He is a poor, unhappy looking being, who refuses the charity of mortals. 

The narm) of the saint whose durgah appears so conspicuous on the top of the hill was Shah 
Shurf Oobdel. This doscemUint of the prophet accorapanietl the famous Moyen-ooil-deeri 
Ohishtee from the Hofy Land in his journey into Hindoos tan. The) Chishtee Kliwaja having 
sat down at Ajmer, ho sent out his discdple Oobdal with injunctions to proceed in this direction 
as far as his camel could carry him. For some days and nights did the holy man pursue his 
journey, until the camel fell down at Dholpur overcome by fatigue. ... 

The Hyed, ...having removed some objections... urged by... the occupant of the cave to the 
\dolatiori of Hindoo sanctity, ... ultimately conciliated the devotee, ... and took up hLs position 
upon the hill. Both these holy places are now visited by pilgrims of the Hindoo religion, 
although the uncompromising Musulmans conbne their pilgrimages to the shrine of their saint. ... 

The neighbourhood is infested with serf>ent8 18 feet long, and the present Rana of Dholpoor, 
having been warned by a gypsey fortune-teller that he would die by the bite of one of those 
snakes, immediately removed his residenot)...U) a village 3 or 4 miles distimt, wliere ho estab¬ 
lished his canUmment^. 

Joseph Olliver had trouble to the south of Delhi, and Everest re|)ort8 that 
the robberies and murders committee! by the desperadoes thereabouts are such as to spread 
a panic amongst his followers, and render it well-nigh impossible for him to proceed with his 
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duty. Some fjeoplo wliotn he lately clotaoherj to...burn blue lights as signals were...as.saulted 
and robbod, and one of thorn had liis arm broken by a cudgel. ... The alarm has become very 
general and people will not go on detache^l duty. Mr. Olliver hai...only a guard of one naib 
and 4 sepoys from Muttra, and...[ I ] solicit that...you will be pleasori to relieve that party 
by 1 havildar, 1 naib and 12 s(;»poys*. 

An objection frequently raised against the occupation of high buildings as posts 
of observation was that women’s quarters might be overlooked and their privacy 
infringed [ 152 ], and though these scruples had perforce to be respected Everest 
could not resist mocking at the request of a wealtliy householder that the surveyor 
sliould withdraw to a less convenient situation, where he might build a tower to 
any height he liked. The cost of the move would be paid for ; 

The zainindar must hava^ money in sufierfluity Oj be willing to incur so vast a cliarge for 
an object so insignificant as tliat of removing 10 or 20 paces...an edifice which, since it must 
surpass all circumjacent dwellings in height, would equally commarnl a view of his zenana for 
people disposed to be im|)ortinent and curioits at the distance of J of a mile. 

But...the persons of tlie Great 'I’rigonometrical Survey are of too good taste to concern 
themselve.s with,..Zalim Singh’s zenana, and...he does not do them justice. ... Persuaded... 
that our telescopes wliich invert have magic powers, and are able to turn women upside down 
( an indecent postun? no doubt and very slioc^king to contemplate ), it Ls mitural enough tliat 
they should assign to us the propensity of sitting all day long, spying through the stone 
walls at those whom they d<^m so enclianting. 

But the Great dVigonometrical Survey is a department of hard work, aiul not of idleness, ... 
and men who sit up all night and all day, with barely time for sleep or mejils, have rarely 
leisure for such trifling as Zalim Singh anticipates, even if their taste were so ill regulated, anil 
tlieir lot so forlorn, as to bt^come a })rey to suclc...spe(^ulative amusement^. 

He was, however, far fro?u regarding all Indian gentlemen of position with 
disfavour, and asks the Political officer to convey to the 

tah.sildar of Aring, Irnbad Hussain Khan, your satisfaction at tlie great kindness, civility, 
and attention, which 1. and all iny people have experienced at his liands. He is a native 
gontleinari of education atid urbanity, sucli as I have rarely had tlie gratification to meet^. 


Mussoorie'* 

Before leaving Calcutta at the end of 1832, Everest asked leave to move part 
of his office up country “to establish themselves at Mussoorie, where I shall hire 
an office and fix them until such time as the two northern sections of the Great Arc 
are brought to a satisfactory termination He was authorized “ to make...the neces¬ 
sary arrangements, ... reporting the same for the confirmation of the Government 

Despatching the greater part of his field office by river under the Registrar, 
C'harles Morrison, he himself visited his reconnaissance parties in the field and, 
following the line of the Great Arc through Gwalior and Delhi, reached Mussoorie 
early in May [ 4, 15 ]. By the 10th he had taken up residence at Hathipaon®, or the 
Park, an estate which he had bought “at a very heavy cost” from Colonel Whish’, 
who had built the Park House “in the years 1829-30”. Hathipaon hill, 7,089 feet 
above the sea, lies on the main ridge about 3 miles to the west of Mussoorie, within 
two miles of the high point, Banog. The Park, covering several acres of well- 
wooded ground, lies between them a few hundred feet lower [m, pi. 3 ; iv, 166 n.6]. 

After a long journey by boat [ 170-2 ], Morrison reached Garhmukhtesar on the 
8th May, and marched up via Meerut and Saharanpur to Delira Dun, Everest 
wrote to him on 14th ; 

I undoFfttand you liavo taken the i>ld brewery®. The situation is not so elevated as the 
general run of houses. ... I shall be happy to use my influence with the Superintendent of the 
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l>hoon to obtain building ground on this range for such persons as make known their wishes 
to me. Tliere is some near Budraj, west of, and adjoining the Park premises'. The nature 
of the Park grounds will not admit of my disposing of any part without spoiling the value of 
the rest. I cannot allow any permanent building to be erected, neither can I give any person 
any claim on the land of my estate [ i66]. 

I will allow such persons as desire it, and cannot otherwise accommodate themselves, to 
erect temporary buildings on suitable spots within the limits of my premises on the express 
understanding that they shall quit...at 2 months’ notice, and re^movo such temporary build¬ 
ings. ... Temporary huts can be erected of straw or boards, but it will be almost too late...to 
think of masonry, for it will certainly not be dry during the rainy season. 

You must...indent in time...for coolies to carry up the luggage...9 miles from Kajpoor 
to Musuri, and 7 miles from Dera to Rajpur. Rajpur is at the foot of the ridge. Looking 
from Dera you see the depot of Landour on the right, and the Park on the left of all. Tlie 
Park goes by the name of Hatipaon; Budraj is stiU further to the left of Hathi Paon, but 
there are no houses there yet. In going to the Park you pass through Musuri; but leave 
Landour quite to the right, nb . Coolie hire to the Pork 4 annas—to Musaoorie Z annas per man*. 

Office was established at the Park with aeeominodation for the staff. Water 
was brought up by 8 commissariat mules, and approach roads were cut; 

The house where I have fixed my office, though the only one...at all adapted...for the 
pur|X)se, labours under the disadvantage, <M)mmon to all ether houses at Landour and Ma^uri, 
of being at a vast distorice from water. ... Thti native establishment can witli difficulty be 
prevailed on to locate themselv^es in the vicinity, and...if a (‘onflagration were to happen amongst 
the huts...there would be no putting a stop to it^. 

The course of the bye-rotid leading to the office is not well selected ; it is very steep, and 
I am told in rainy weather so slippery as to be impnKttieable. Kven now it is da,ngerous for 
clumsy riders, and my office writers and draftsmen not being accomf)lished horsemen may 
get disabled in the descents and ascents. One instance of a tumble has oe(*.urred already ; 
luckily it was not attended with more than a few bruises, but it has detc^nninod me t(.> trace 
out a now direction for the bye-road, and to cut it immediate!} '. 

Everest was still improving the approaches ten ^^ears later, declaring that 
it is C(.»ntrary to the established principles of the Depirtmtmt tliat the natives...recei\drig 
pay as public serv^a-iits shall remain unemployed [ 407 ]. All men...for whom no other 
suitable employment exists will...bo pla(?od...()n tlie construction of such public roads, in or 
about the hills north of Delira, as will be designated by the Surveyor GeaoraK\ 

He was much disappointed when Government ruled that ‘'the permanent fiixture 
of your office at Mussoorie was never contemplated'’, and refused to allow him to 
build an observatory and workshop® [99]. He pointed out that the Park was con¬ 
veniently close to Banog, which would be the terminal station of his principal 
triangulation. He urged the importance of a bracing climate for the restoration 
of his health after the exertions of the field season, and the necessity of a definite 
anchorage for his coirespondence, professional records, and heavy baggage, at any 
rate until the Great Arc should be brought to a close ; 

As the xinavoidable coasoquonce of ray holding the double situation of Surveyor General 
and Superintendent G.T. Survey, ... when I do visit the fonner office from prosecuting my 
field duties with the latter, arrears of business...tie me down to rny desk like a slave to tlie oar, 
from morning sometimes till midnight. ... For the first 3 months after my arrival at Masuri, 
... I have entered into no society, and have led the life of a hennit [ii, 422 ; m, 474 ]. ... 

With a constitution shattered...in ray profession, I could not have gone through this sort 
of work with impunity, unless in a climate which admitted of my ket)ping my health un¬ 
injured, and...the spot in which 1 have fixed my office is peculiarly eligible. ... At the present 
moment—instead of finding myself, as I was on quitting the low lands in May hist, in the most 
wretched state of debility—I am in a condition to compete with the arduous duties before me^. 

Hoping that Government would relent, he left his office at the Park for the cold 
weather, and Moirison reports the arrival of stores sent up from Delhi; 

All the tools are lodged in one of the rooms of the little range which you kindly gave me 
leave to occupy until my own house should be completed; the powder is locked up in the 

* implying the hill on which Cloud End house was built later; Bhadraj, 7320 ft., lies about 6 m. further 
W. • DOn. 287 ( 21-2), 14-6-33 ; Sketch map shewing Mussoorie houses from Kajpur to Park, Uthd. by 
T. Black, Calcutta ; DDn. Mgte, file 42. ‘a tank dug by Everest still holds water close to Park House. 
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pantry in Park House. No kiss than 63 coolies and 3 tin<ials were required to bring the articles 
from Rajporo, tlie hire of whom amoiuitad to Rs. 

Tho perambulator dialB have arrived safely, aiul remain in Meer Mohaiu’s poBBeesion [ 146 j. 
The cold so benumbs Meer Sahib in common witli the other natives tliat he is unable to do 
anything. The weather is at present very pleasant; a hard frost; with about 4 inches of 
snow upon the grountl. Thermometer in the ofHce room stands...at noon at about iC". 

I have moved into my own house. It is not quite finished, but is very sunny and com¬ 
fortable. Myself and family would have been...ill off had your kindness not enabled us to 
remove from the brewery, ... the first severe snowstonn having brought all three of the brewery 
chimneys down carrying a part of the wall with them, and leaving great gaps in the roof. 

All the people are quite well here, and are now Ijecoming more reconciled to frost and snow. 
Our bazar is also much better sufiplied than at the setting in of the winter, the necessities of 
life being procurable in sufficient quantity, but at a somewhat anliauced price^. 

The staff now at Mussoorie comprised—Morrison, the Registrar—^Peyton, 
computer—Dias and Ross, writers Scott and Cornelius, draughtsmen—Mohsin 
Husain and Shaikh Miajin, in the workshop. On 1st February 1834 a firm order 
was issued forbidding ‘‘all civil and military officers to have their offices in the hills 
and on the 21st Everest ordered the move down to Dehra. Momson replied that 
the office clerks, computers, and di*aftsmen...will pmceed to that place as soon as the record* 
and other property liave lieen removed. The Gurka guard now at Masuri [Pork House] 
consists of only 1 naik and 4 sepoys; the havildar and the rest of the party were withdrawn 
by Col. Yoimg’s or<lers...after your de^jurtiire. The naik and his 4 men 1 will leave here, and... 
will apply...for a guard of the same strength for the offices at Dolira. ... 

Tlie roof of Lieut. Boileau’s bimgalow is in very btid condition; ... it loalcs coasiderably 
during the occasional showers of rain. ... The [)rincipal room...has to be literally baled out 
after a heavy shower. ... The roof...app 0 Jirs...to require entire renewal. 

As the people...will be put to great inconvenience for want of quarters at Dera, there being 
only one bimgalow to let in the station, I rt^quest your authority to apply to Mr. Logan for 
any spare tents...at Saharan])oro [ 130 , 166-7 Tf 

Everest replied that Boileau’s bungalow' should have a new roof—that the records 
should l)e packed in wax-clotl) against the rain - and that spare tents should be 
demanded from Lf)gan. Morrison reported a week later tliat he 

was up at Park House yesterday ( Sunday ). The weather was very fine, and everything 
about the Park looked fresh and beautiful. Contrasting it with Dobra I could not help feeling 
•orry that the office was removed ; ... indeed, in the bitterness of my spirit, I was tempted to 
ghower anything but blessings on the head of the authority of the recent order. I hope, Sir, 
you at least will not be debarro<l from residing at Masuri during the hot setison. TTie intention 
of Government is fulfilled to the letter by the removal of the office and establishment to Dehra. ... 

I left the artist and blacksmith at the Park...in the hope that you would have been back to 
Masuri ere this. The exponce attending the removal of,.,the workshop and forge...was another 
consideration. ... Meer Molisin has nearly finished the...two other perambulators [ ]. ... 

For giving a new roof to tlie office bungalow I called in several sets of gurramies [ tliatohers ] 
in order to get an estimate. ... The entire cost will not fall far sliort of 300 rupees*. 

Government made no objection to Everest and his assistants spending the rains 
in Mussoorie now that his correspondence office was at Dehra all the year round. 
The arrangement made on leaving Calcutta had been that the rent saved by giving 
up the separatee building for the computing office might be spent on the field 
office up country® on condition, writes Everest, that 

there should be no increase of expense to the State. Instead of one office therein allowed, I 
have supplied two offices, one for the Survey General’s department at Dehra, and one for the 
G.T, Survey at Hatipaon, as also six rooms as workshop.^, without any increase of expense to 
the State, and at my own risk, ... all which buildings still hang on my liands, as I have been 
unable to dispose of them at a remunerating priced. 

From time to time he erected various buildings of a temporary nature—in July 
1835 De Penning despatched a case of “3 dozen window glasses” by steamer from 
Calcutta. In 1836, in his usual peremptory way, Everest called on the police at 
SahAranpur to send him several saw-men. The magistrate protested ; 
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The Cotwaiil^...ha8, this morning, handed to me a purwaunah..,with your signature upon 

desiring him to despatch forthwith to yo\i at Munsooree four stiwyers, who are required 
there for the “public service**. ... It is the duty of the civil authorities to aid, in every legal 
way, the department over which you preside [ 151 ], but I am doubtful whether it is...within 
your competency to issue orders of this kind...without the intervention of the magistrate. 
... There is no regulation extant under which even the civil power can press workmen...for 
the public service, and...I am unwilling to compel men to proceed at this unhealthy season to 
the Hills for an indefinite period. 

I have called before me some of the best-known sawyers of the town, and they one and 
all refiise to leave their homes during the rains, unless absolutely forced. ... I would...suggest 
that...you give authority to the officer in cluvrge of your department here to offer such wage 
rates as will make it worth their while to engage voluntarily. ... I do not consider myself 
authorized to enforce the compulsory attendance of the workmen [ iii, 4 IO->t ; iv, 154 ]*. 

Everest kept the field workshop and computations under his own supervision at 
Hathipaon, and brought up Barrow and the astronomical circles for the rains of 
1838. The field parties recessed either in the areas of their survey, or at Dehra 
or Mussoorie, and, writes Everest to I)u Vemet in 1842, parties returning from 
field duty and being either at, or in a reasonable distance from, my headquarters cannot be 
allowed to separate themselves from the general computing establishment. ... It remains 
optional with you to conduct your computations either lit the office at Hatipaon, or IHdira. 

Du Vemet preferred to recess at Dehra rather than in Mussoorie, where he 
would liave to “travel daily in all weather a distance of 8 miles in order to attend 
your office at Hathipaon^. 

In 1839 authority was received for the erection of a temporary observatoryj 
and also for the workshop in which the dividing of the astronomical circles was 
carried out [ 134-3 ] and in 1842, when Everest was taking steps to dispose of the 
Park and all his private estate, he obtained authority to dismantle and sell all 
temporary buildings constructed at Government expense ; 

As these buildings stand on private ground, and within the limit of the Park estate, I 
wish to liave a general cloiirance now made of them, ... so that there may...he no ground to 
allodge hereafter that any atom of public mat/orial is privately appropriated^. 

The Park estate appears to have renminod unsold till purchased by Colonel 
Thatcher on his rethement in 1861. He sold it to Colonel Skinner, who re-sold it 
almost at once to John Mackinnon some time before 1870^. Park House with 
its line of quarters, and the walls of Logarithm Lodge and the observatory, were 
still standing in 1956* [ 221 n .3 ]. 


Dehra Dun^ 

When the Surveyor GeneraFs office moved down from Mussoorie, Dehra Dun 
was garrisoned by the Sirmoor—later the 2nd Goorkha—Rifles, whose lines and 
parade ground were situated south of Dehra Dun Club®. The survey office took 
up ground to the north-east near the Raspana NSla, where the present Old Survey 
Road runs. Peyton showed 

Mr. Morrison the ground...for building a bungalow upwi, and whore grass is already collected. 
The place will be found in the plan of the base-line ground I sent Skjme time ago, ... being 
referred by a temple and tree shooting out at the top, about 46J chains S.W. of Peedee*. 

Everest later records that “when the order...appeared prohibiting the holding 
of offices in the hills, I erected at ray own charge, and at an additional heavy cost, 
a suitable building in Dehra Dfm’\ The site was acquired from a zamindar of 
Karanpur, about a mile north of Dehra'®. 
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The senior civil and military officer at Dehra was Lt. Colonel Frederick Young 
[ ^53 n .3 ], who had raised the Sirmoor Battalion in 1815, and continued to com¬ 
mand it till 1843. He held civil charge from December 1828, being Political Agent 
Dehra Dun from June 1833 till November 1842k He was four yesLVB senior to 
Everest, both in age and first commission. 

In December 1834 Everest was engaged on the measurement- of his base-line, 
some miles west of Dehra [ 51-2 ]. He received under an official cover from the 
Political Agent an application regarding a pension, which referred to liirn by a term 
which to this day is used to denote any surveyor, but which he took as an 
offensive designation. ... I am not a Kumpass Wala, but Surveyor General and Siipt. of tlio 
Great Trigonometrical Survey of India. These are the appellations by wliich my masters 
address me, and...no person has a right to withhold them from me [ 155 ]. As I never apply 

nicknames to any other person, and studiously avoid giving offence to oth<?rs, ... I have a right 
to look lor equal courtesy in return, and I hope...you will...pro vent such offensive epithets 
appCHiring in any juiblic jjaper intended to meet rny eye, or wherein I may be spoken of 2 . 

Young replied with the utmost tact that he did not notico anything (bsrespoctful, 

‘compass walla’ being tlie designation commonly applied to the Survey Def)artment in this 
part of the country and, if for a moment I could have supposed it likely to give offence, T should 
have ordemd it to ho corrected. I feel convinced that no...disrespect eoukl have fjeen intended 
on tlie part of the petitioners, because they could not possi])ly gain anything by...insolence. 

I have given dircactions t-hat no public document shall pass rny otlice in wliieh yon are designated 
by any other title than Surveyor General Sahib Bahadur^. 

Everest asked for a yet more impressive title ; 

I uovor entertained the belief that you intended mo any offenc'e. ... 1 o]>Jected to a low, 
familiar, appellative wliich, though it may be in common use in tlie bazar, I cannot allow to 
bo applied to me as my official designation. The Conimis.sioner...always designates me in his 
parwanas...hy the title of Surveyor General Kishewar Hind, whif'li is a literal translation of 
that assigned to me by my masters. I shall be obliged by your adopting that designation^. 

Morrison now got involved with Heriiy Kirke, Station Staff Officer, and adjutant 
of the Sirmoor Battalion from 1828 to 1842. He later had cliarge of the Dun 
canals, and held one of the eai liest tea gardens in the Dun [ 168 -c) ]k 3'lie Survey 
Office stood in a large compound outside cantonments, tlie followers being housed in 
grass thatch huts in this compound. Kirke held office in his own residence in another 
large compound alongside. 

The comedy started on 14th December by one of Morrison’s mules, a wayward 
lady, wandering into Kirke’s premises. Other incidents and sharp notes followed 
apace, and on 19th Morrison found the situation had got beyond a joke, and reported 
the whole sequence to Everest, w ith copies of all the correspondence ; 

This morning...a herd of cattle were in your grounds, ... destroying the huts recently erected 
by the people...employed under you at the base-line. The same cattle came alino.st daily...to 
feed upon the straw of which the temporary houses are composed, ... four of which I desired 
to be caught and tied up under charge of the sentry until the owners...should come forward. ... 
The four animals...had not been tied up half-an-hour ere I received note No. 1 of the enclosed 
correspondence from Lieut. Kirke, Adjutant of the Sirmoor Battalion. My reply, ... No. 2, 
may require a little explanation. 

On Sunday hist, a mule belonging to me strayed into the open groimd attaclaKl to Lieut. 
Kirke’s house, which is immediately adjoining to mine, and wtis tied up. On learning this, 
I wrote a civil note to that gentleman requesting the mule might he delivered to my servant 
and offering to pay any damage she might have committed, vide No. 3. Lieut. Kirke’s reply 
is marked No. 4, and on receipt of it I immediately sent the sum of two annas which he levied 
as a fine, ... and had her released. ... 

On Lieut. Kirke’s cattle coming into my hands, ... I thought it hut fair that he should 
release them upon the terms laid down by himself, ... but the case was now altered,, and Lieut. 
Kirke* instead of following his own rule, ... ordered a havildar and four sepoys with fixed 
bayonets to enter your premises, and forcibly release the cattle, which was accordingly done 

^ appd. Supt. of Diin, 12-6-29; residence on sit© now occupied by Astley Bdgs. and old Gresham 
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m open day, and in detiance of the mntry under whose charge tliey were placed. I received 
from Lieut. Kirke at the same time the note marked No. 5, to which No. 6 is my reply. ... 

This is not the first time Lieut. Kirke has acted in the same spirit. Very recently, when... 
I was marking out the line of the now road leading to your office, he interfered on the plea of 
encroachment on his boundaries. ... I roqu(»stod him to point out his boimdary marks, and 
assured him they would l)e respected, but added tliat the work...could only be stopped by 
orders from you. ... He threatened to confine your people, and prosecute me in the Court. ... 
But the work proceoflod quietly, and we heard no more of confinement and prosecution. ... 

The Station Staff poimd to which Lieut. Ivirke commanded me to send the cattle is the 
compound of his own house*. 

Since my last let tor... Lieut. Kirke has ordered the entire guard...on duty over the treasure 
and public property in your office to be relieved because the havildar made some demur about 
giving up the...cattle to tlie...sepoys with fixed bayonets. ... Ho has also ordered the havildar 
to drill for a month for pennitting the sentry to take charge of the cattle at my desire. 

The new havildar...states that he and his men are to be vinder Lieut. Kirke’s orders and 
not under yours. ... Lieut. Kirke has desired him to take charge of the treasure chest and 
nothing else, and has forbidden him to allow his men either to escort treasure from the public 
Treasury to your office here, or from the office to the... survey can if). The havildar has further 
been diract/ed to report to Lieut. Kirke all orders that may be issued to liim**. 

This was a chance that brought fire to Everest's pen. He drafted a trenchant, 
yet imY>eccable, report to the Adjutant General of the Bengal Array, asking that 
it should be laid before the Coraraanderdn-Chief, and sent a copy of this draft to 
Young with a letter ratlier more freely expressed. Young knew how to put Ins 
‘‘Station Staff” in his place, and Kirke gave his version of his official actions ; 

The guard on duty at the Surveyor General’.s office were constantly called upon to take 
charge of treasure, etc., to the Surveyor General’s camp. ... No batta was drawn for them. ... 
I gave the havildar on duty instructions...that, in future, whenever any of the men were sent 
on treasure escort duty, he was to report...to me, in order that I might...obtain for the men 
what they are entitled to. ... The havildar...was never sent to drill. ... 

I have convoyed the following order to the havildar now on duty at the Surveyor General’s 
office, i.e., that he is...accoimtable to Major Everest alone, and that he is implicitly to obey 
all orders conveyed to him through such channel as tlie Surveyor General may direct, and 
further that he is not required to report any circumstance to me^. 

Young then expressed to Everest his sincere regret that any cirourastancos 
should have induced an officer under my command so far to forget himself as to render an 
appeal...necessary to...the Cornmander-in-Cluef. Wliatever provocation Lieut. Kirke may have 
received from your Registrar, 1 cannot defend his conduct in...the misapplication of the... 
authority vested in him as Adjutant and Station Staff. ... 

I have deemed it incumbent on me to censure Lieut. Kirke, and I have...convinced him of 
the impropriety of his conduct. ... Lieut. Kirke...expresses his regret that any part of his 
conduct should have appeared to you in that light. 

I shall refrain from making any remark on the apparently exaggerated statements of Mr- 
Morrison, or the irritating tone.. .asvsumed by your Registrar throughout this affair ( which 
would never have been tolerated by gentlemen of equal rank in society ), because I consider 
it a matter of small importance, when Lieut. Kirke has...subjected himself to sevei^ censure. 

Neither shall I dwell on the impropriety of placing cattle...under a sepoy guard furnished 
for the protection of Government stores and of your treasure. ... My object is...to prevent 
evil consequences to the inten^sts of a zealous young officer which... I trust the apology con- 
tained in his letter, and the censure he has already sustained, will avert*. 

This early dispute with the Trigonometrical Survey did not prevent Kirke from 
naming his tea-garden “Arcadia”, in honour of the Great Arc. This garden lay 
four miles west of Dehra, and two miles north of the east end of Everest’s base 
line [ 52 ; pi. 17 ]®. The cultivation of tea in the Dun had been first proposed in 1827 
by Dr. Royle, Superintendent of the botanical gardens at Saharanpur, and in 1834 
tea nurseries had been started “in the Garhwal Hills”. In 1838 Dr. Falconer, who 
had succeeded Royle, reported the raising of tea at Saharanpur. In that'year 
grants of land for tea cultivation were issued to a number of British merchants, 

’DDn. 288 ( 288-91 ). 19-12-34. *ib. (292-3). *1^(296-7), 24-12-34. «ib 1 298-7» 

19-12-24. ^ Meridional Arc ( xvii n,). ’ 
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civilians, and military officers, including several officers of Young’s staff besides 
Kirke^, an irregularity that led to Government intervention^ [ 220 ]. In 1844 a 
government plantation was started at Kowlagir, t wo miles west of Dehra, that in 
1867 wm sold to the Riija of Sirmur. 

Everest had yet another dispute with Young, this time in his civil capacity as 
controller of excise. Hie survey follow'crs had been distilling intoxicating liquor from 
jungle plants^, thereby infringing the rights of the official contractors, who appealed 
for action by the r\)litical Agent. Supported by an official letter and one of 
Young’s chaprams. the contractor made what Everest called 

a rather extniordiiiary y)retension, because the gathering of wild flowers or leaves, which 
no man has [)lanted, seems to mo common right of all. ... 1 do not see how T am to prevent 
such a practice. ... If you will...ox plain to mo what tho Jaw is upon this subject, I will...cause 
it to be read aloud for gonoral information, ... with tho warning that any who violates it shall 
be sent to your court for punishment. Tlio native...did not complain...that the noxious 
drugs...wore illegally...sold. He complained...that the people of my (^amp plucked the wild 
leaves and comptmnded their own nastineas for domestic consumption. 

Tlie native...called the native estahlishmtoit of tho G.T. Survey by the foul name of coolies, 
which is expressly contrary to the standing orders of this def)artment [ 405 , 408 ]*, and I hope 
you will...utterly discountenance timt practice. ... I .speak not of your chuprasi.?, because 
they aixj remarkably obliging, civil, and well conducted, but of the native towns-people generally. 

The native establisliment of the G.T. Survey are called khalassias or lascars. If I were 
to call them coolies, I should not be able, as 1 do now, to enlist among tliem workmen and 
artificers of all sorts, and con.sequently they would not be lialf so efficient. ... 

1 have serious objection to the ofien sale in my camp of prepared intoxicating drugs, and 
shall certainly do my utm<).st to jirevent any being illegally vended. As to the establishment 
of an antliorized shop, ... I }v>pt: yen will not press it, for I have a great horror of all vendors, 
dealers, comjioimders, and retailers, of these poisonous drugs^. 

Two weeks later he acknowledged a letter from Young, 
acquainting me that tho manufac-turo of intoxicating drugs, except under the authority of a 
license from Government, is unlawful in the Dhoon. ... That Government has granted a license... 
to Goolal and Goordial, and they arc authorized to seize the illicit drug wherever they find 
it, and the possessors are liable...to tine or imprisonment. ... 

The native establishment of tlie G.T. Survey...all deny that they use the intoxicating 
drugs spocufied. ... I have given positive orders...to prevent any person...from manufacturing 
them in my camp; ...that the practice of privately making up unwholasome messes of the 
sort is illegal, and punishable by fine, and that any trees of the noxious tribe which are found 
growing near ray camp or biise-line are to be forthwith rooted up and burned. 

Your letter proceedswhether it would not...cheek the consumption...—were I to permit 
the establishment of a regular shop in my camp—...of a drug which is as necessary to many 
of my establishment as a dram is to a European soldier, and equally pernicious if taken to 
excess’. Opinions differ respecting the nece.ssity of a dram to an European soldier. ... The 
Temperance Society has the correction of that notion in view. ... In the Regiment to which I 
belong the European soldiers are debarred access to shops where intoxicating liquors or drugs 
^re sold, and...a like prohibition is general tliroughout tho army, the ase of such articles being 
deemed destructive of order and health. 

Your letter proceeds:—‘as the title by which the camp followers of the Grand Trigono¬ 
metrical Survey of India are to be addressed...apixiars...to be a matter of importance’, you 
will discontinue ‘the foul appellation of coolies*. ... 

I never...see the merit...of addressing any man, or set of men, by a title which wounds 
their amour propre. More trivial causes...often give rise to serious affrays. ... It is because 
the native estabUshraent of the G.T. Survey are orderly and well conducted that I wish to 
keep them aloof from all affrays. ... I...proteBt against the establishment of any such shop in 
my camp. ... The native establishment under my orders shall never be countenanced by me 
in the oonsnmption or manufacture* legal or illegal, of intoxicating drugs^. 

Young then rather unwisely threatened to make report ‘‘through the Com¬ 
missioner, ... to account for a falling off in the...revenue, which must inevitably 

^limits of the tea eftaies shewn in Brown’s map of £. DCn, dated 14-4-41 ; osp. Lib. map A-3* 
tn, 1634 (174-8S ); Williams ( 280-3, 316-31; Appx. xlvi-viii). * possibly tbt^ 6 «r, or 

zizupUMs jujutni, roots still used for distilling liquor in the DCn. *cf. Govt, of Indi^ order forbidding the 
tergj, 19^0. ‘ DDn. 289 ( ), 31-12-34. *ib. (190-3 ), 12-1-35. 
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follow if the example...set is followed by others possessing equal authority to oppose 
the regulations, ” to which Everest stoutly rejoined that he was 

not an opposer of the regulations, ... and have done nothing to merit an inference so injurious. 
I have b^n educated as a soldier from my earliest youth, and I know well...the value of 
subordination and obedience to my superiors. 

What regulation...is it that you tax me with opposing ? I have on two occasions...solicited... 
you to point out the regulations to which you referred, and you have not as yet complied. ... 
Let me see the regulations by which I am required to allow...a shop such as you propose in 
the camp of the G.T. Survey, and be assured of my instant compliance^. 


Travel & Transport 

Everest never saw either metalled roads or railways in India, but by 1830 there 
was a Department of Public Works, staffed by military officers, mostly of the corps 
of Engineers, that was largely occupied in the surveying and construction of roads 
[i, 10 , 267 , 269 , 360 ], in which much interest was taken by the Quartermasters 
General of all three presidencies [ in, 27 ; iv, 269 ]. Travel by dak, for which relays 
of riding or carriage ponies, or palanquin bearers, were laid out in stages, was the 
speediest means of travel, and correspondingly expensive [ m, 419 ; iv, 124 ]. Condi- 
tions varied considerably from one part of the country to another, and in 1843 the 
Postmaster at Agra reported 

that a dak cannot be laid between tliis station and Bombay, there being no bearers on the 
road. Travellers usually proceed by a dhawub dak^, or by 30 men, who at a charge of 12 
rupees each convey a palanquin at the rate of 40 miles in every 24 hours to Indore. Beyond 
that I have no information. Major Drummond’s new road is open [ 269-70 ], and bungalows 
are, I believe, built nearly on the whole line, but none are mider me®. 

Where river traffic permitted there was always the leisurely country boat. The 
following table is taken from one prepared by the Surveyor Generals office in 183D 
at the request of the Military Auditor General, by whom it was countersigned. It 
shows '‘the periods for which boat allowance is admissible to officers proceeding 
by water”. The number of days allowed appears to be that for the journey up¬ 
stream, which would be greatly reduced for the down-stream journey. 

Agra Calcutta Cawnpore Dacca I>elhi Garhmukteswar Mirzapore 


from Allahabad 56 

76 

15 

75 

80 

53 

7 

Agra 

130 

70 

130 

25 

108 

62 

Calcutta 

90 

30 

155 

128 

68 



Cawnpon* 

90 

95 

38 

22 




Dacca 

165 

128 

68 





Delhi 

_ 

87 






Garhmukteaw'ar 

60 


For Morrison’s journey up-country with the Surveyor General’s office [ 163 ], a 
fleet of boats was requisitioned from the Commissariat. In order to start from 
Calcutta “with the afternoon tide of the 15 th December ( 4 p.m. ) ”, they were to be 
ready for loading “by daybreak on the 12th, in order that the public proi)erty may 
be carefully and leisurely embarked”. The six members of the European staff® 
[ 165 ] were allowed three 14 -oared and one lO-oared “budgerows ”, three 400 -maund 
baggage boats, and four cook-boats. The Indian draughtsmen were allowed one 
countrj^ boat each, whilst followers and escort were allowed country boats at the 
regulation 25 maunds per man®. Two 500 -mds. “Dhacca pulwars, boarded floors”, 
were provided for instruments and records ; “these boats must be light, dry, and 
exceeffingly sound, because the property they are to convey is of immense value, 
and cannot be replaced if injured. ... A pansway of 200 mds. [ 364 ] was added before 
leaving Calcutta”, Murphy was allowed a OOO-mds. “ putillah” for himself and the 
instruments he was taking to Agra^. 

The fleet left Calcutta on 20th December presumably by the Sundarbans route 
[ 172 ], Morrison joining at Tardah, and reporting progress from place to place®. 

»DDn. 289 ( 194-6 ), 17-1-35. *dhawa =■ expoditious march. *DDn. 406 ( 177-8 ), 17-4-43. 
* DDn. 264 (100 ), 10-5-31 ; cf. Johnston ( 28-30 ). • Morrison, Dias, W. H. Scott, Cornelius, Logan, Roes, 

t 365, 333 , 337 ]. •about 28 mds. to a ton. ’DDn. 266 ( 239 ), Nov. 1832. ‘DDn. 284. 
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Sicry Gully, 25th Jaruiury 1833. Tho floot arrivo.l at Rajinahul yoBterday. ... Our firogroBS 
...if not HO rapid an eould bo wishod has in all other respeciB boon .satisfactory. Sincf> leaving 
Bogwarigolali [ i; pi. i.| ]\ from wliich place I diB|)atchod a letter...to you...on the Kith inatanG 
we have been much retarded by .strong currents in sorrm f>la(;es, and nearly all th<? way by 
shoals and .saiidbanks, but luckily the public property boats Ijave mot with no ac'.cidfnit 

Tlie clasBies’ boat was from the beginning a cause of <lekiy, ... alwavs lagging much beliind 
owing to the crew being sc-auty in iimnbor and...fooble old men. She. was, }>e.sidos. a verv crazy 
craft, requiring the constant labtiur of one man to bail out tlie water. 

After leaving Bagwangolah, she struck against the bank in a strong current and injured 
her bottom. She leaked .so iTimdi afterwards that the classies begged to allowed to abandon 
her. We were at the time oppo.site to a complete wildornesB. and far from any wl.ere 

another boat could 1)0 procured.I directe»i tlie burkundau/.es [ ir, 15 ; iv, 411 ], who are 

few in number cGm[)ared with tlie classie.s, to take up their quarters in the [)ubli(‘ boats, and 
tlie (dassies to take possession of tlie boat wfiich thc^y had v'-acatod. 

Altho’ I had repeatedly forbidden fire.s...upon...the public property boats, yet, on visiting 
them unawares, I have found cooking going on in the vairy midst of t lie instalments. The 
burkandazes havtj lieon directed on j)a.in of instant disinGsal to prevent angthing of the kind 
in future and, as they\.,do not, being Hindoos, cook on the boat themselve.s, one great danger 

may ho coiisidored as guarded against.\t> Bagwangolali we found a fleet proceeding upwards 

under charge of a couductor, who pointed out one of liis bfiats tiuit had been burnt down to 
the wal-or’s edge a few days liefore, through the negligence of tfve people on fio^ird. 

The wind has invariably been against us. and sornotiiiKw lilowing prettv aid stifliy. Tfie 
boats coritairiing tlio instruments and rer-ords are all in good trim, and get on more steadily, 
than the private luggage lioats, the latter not being flo well la,den. l^erhaps w!ion we roach 
Allahabad, some additional tonnage may be necessarys as we will tliere have to tranship many 
of the arti(*les now on board of tlie Agra boat. 

Patna, 15tli Feby. ... .At .Monghier the several packets of (leneml Orders, Calcutta GazettoB, 
and official papers...c;ame...safely to hand on tlie 4th insbmt. During tliat day whicli turned 
out very wot and stormy, wo remained at Monghier, and starteil again next raornirig, but 
the wind has been so directly against us ever siuco. and blowing so strojigly from noun to the 
close of each successive day, t,hat we have been 12 days in coming a distance whieii on two 
former occasions 1 easily^ accomplished in lialf that time. 

As we proceed, I shall...apfirizo tlie different Magistrates when about to eutnr tlieir districts. 
... I am much obliged to you for the offer of the biscuits, aii<i should rny’ own .stock run short 
will gladly avail my,self of it. ... Mr. Dias [ ] is riresont with the fleet; I found him at 

Tardah with the ro.st of tlie establishment, and glad enough he was to get away. 

Many complaints have been made against the burkundauzes by the villagers for robbery 
and ill-treatment. 1 e.xpected tlie now hands (the discharged sippahee.s ) [ 37 , 410-2 ) would bo 
unruly- subjects, and 2 or 3 have proved so. One man in particular, whom ymu remarked in 
Calcutta for his talkativeness, is a saucy and a useless hand. You desired me to whack them 
if they misbeliaved, but instead of that I tried what effect depriving them of their badges far 
a time woukl have. It has repressed their marauding propensities, if no other good has 
resulted. ... I am glad to bo able to Sfioak to the good (ronduct of the old classies...and generally 
to that of the new men, temporarily engaged. ... 

I have succeeded in procuring quarters at Mussourie for...myself and family at a convenient 
distance from the office, and on reas^mable terms [ ityy 163 ]. I proposed to Mr. Dias to 
engage a house for liirnself and the other people, ... and 1 offered to write up to my eorres- 
pondent at Meerut on tlie subject, but the office folks generally...seem quite willing to trust to 
chance®. ... 

Mirzapoor, 11th March 1833. We arrived here last night all sa-fe and well, altho* in the 
early part of the day we had a .severe north-wester, the approach of which, however, we had 
timely notice of. ... None of the boats susKiined the slighte.st injury, and...as the storm sub¬ 
sided a breeze sprung up in our favour which carried us on to Mirzapoor at a famous rate. 
This is the first actual storm wo have had, ... but the season for them is now at hand. 

I sent for, and received, the several articles which you left here in Mr. Stewart's house®. 

They have been carefully stowed away on board of your private luggage boat. 

Just as the boats were pushing off from the ghaut this morning, the burkundauz, Gheesa 
Khan, who absented liirnself so unceremoniously before we arrived at Patna, made his appear¬ 
ance, and was preparing to step on board of your luggage boat as easily as if ho had merely 
been up to the bazar for holf-an-hour. It was now 25 days since he went away, and 22 since 


»10 m. above Murshidabad. *DDn. 284, 15-2-33. » Hay Tweeddale bU^wart, of Mirzapur Ben 
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a man was engaged in his stmid. His account...is that he went to hie country near Patna to 
see his friends. ... I have given him leave to go back and stay with them altogether. ... 

Mr. Murphy will leave us at Allahabad f 139 ]. I purpose detacdiing 2 burkundauzas and 
2 clussios with him...to Agni. I have dosiroil him to report progress to you occasionally as he 
advance.s, addressing his letUn's to the Saiigor Po.st OITice. 

AUahabail, 19th March. 1 have taken up a boat from tlio Cornniissiiriat officer here to 
rejdm-e the one we abandoned aboNO Bogwaiigolah. We cannot put a sutlicient freight on 
board of her, but slie will prove a kind of nwerve in case of a(?cidonts. Some few bulky articles 
Irorn tlie Agra instrument boat have bo»ai removed to her, which might have encumbered the 
Saharanpore instrument boat. ... Mr. .Murphy will address...you at Agra instead of at Saugor. ... 
We set out on our respective voyages tomorrow inorning. 

Curra-Manickj>ore, 29th March. We have got .safely the dangerous pnri of the river 

at and above Allahabad, where we found the current...more dangerous owing to its shallow- 
neas than ra]>idity. The boats look the ground every ten minutes, and it proved a work of 
great labour...getting them...ov 4 U’ tlie maiiN' shoals...for the first six miles above Allahaba<l. ... 
Half of the fleet only advarujod at a time, the crows of all tlie boat.s being put in requisition 
for the adv'ancing portion who were tlm.s doubly manned...until...t})e bed of the ri^’er was 
foiuid to be comparatively deep and the current rnoilerato. 

Me fiave bail three iiortli-westers since leaving Allahabivl, the third and .severest com¬ 
menced about midnight of the 2 :ird instant. Wo ox|>ected it, and were consequently in... 
prejiaration. ... Tfie whole fleet hkIo if ...witfiout sustaining the slightest damage. 

He asked the Sur\ eyor (Jenerai to write to the transport officer at Meerut, 
requesting him to comply witli in\ indents...for carriage...to Haharaiqiore and Mussoorie. ... 30 
hackries [ 29 ] and 299 coolies will at the least be rcMiuired, ...besides f) sets of palankeen 
bearers for ourselves and families. The peofikc. are aware that they will have to |)ay for... 
their private firojitirU', although the Commissaiiat will...siiyiply the...men and fiackries. 

Futtyghur, ITiMi April, 1833. 1 beg to report...the safe arrival of the fleet at this place 

in 9 days from Cawnp(»re. ... Tlie weather...has become so very hot tliar it is far from pleasant 
to be on the ri\*er now. ... Our f»rogross...is l»ut slow, owing to the zigzag course of the 
nav'igaliie chanmd of the river and the constant head winds. ... 

On entering t he CVvv^qipore District, we found two hurkundauzes waiting at tlie first thannah. 
wlio had orders from tfie Magistrate to accMimpany the fleet, ... being relieved at the next 
thannafi by two other men, a.n<l so on regularly till we entered the Furruekabad District, where 
we are similarly att/Cuded. ... I’hey are useful to us both as guards and |)urveyors. ... 

Gurrnuckt^.sar Ghaut, Stli May 1833. I have...to report the safe arrival of the flwt...after 
a very tedioiis and unpleasant journey from Futtygurh. This...alone fias occupied 23 days. 7 
of which wervj entire halting days, owing to the strong winds that oppo.sed our progress. 

On the evening of the '23rfl ultimo we were ovi^rtaken by a storm, which ...far exceeded 
any thing... before encountered. It appeare<l...f>erfectly rnirafailous how the boats held on to the 
shore. Every inch of rope,..was made use of in stjcuriiig tlie boats to the pins, but many of 
the latter were drawn, ... and it was only by...the grt^atest attention to them during the night 
that we managed to ride out the gale. ... On the night of the 4tli instant we had a second 
storm as severe as the former, if not worst), ... with thunder and heavy rain. ... 

We found Meer Mohsin in waiting at this place, with the carjxmter and smith. ... ]Vf©©r 
Sahib and his aids will be of great u.se, both here and in Saharanpore, and it accords with 
your usual consideration having sent thorn [ 129 . 165 ]. ... 

The tents...arrived here about eight days ago, and the carts and coolies are collecting. 

We will...St art on our journey as soon as possible.Mr. Logan and the instruments towards 

Saharanpore [ 139 ]—myself, the office establishment, and records, towards Mussoorie [ 163 
Morrinoii thus took a full five months to reach Mussoorie from Calcutta. Everest 
had left Calcutta by dak on 24th December, reached Mirzapur the 2nd February, 
and Saugor on 3rd March. After inspecting Macdonald on the Budhon Series, and 
Bossenrode on the Great Arc, he reached Dholpiir on 5th April, Muttra on 13th, 
and Mussoorie early in May. 

As a contrast to the time taken by country boat, we quote Fanny Parks’ 
account of her journey by river steamer to Allahabad. She left Calcutta on 
6 th March 1837. ... 1 wont on board tho “Jollinghy** flat [ 142 ], established myself and my 
ayah in a good cabin, and found myself for the first time located in a steamer. She quitted 
Calcutta in the evening. ... Obliged to go round by the Simderbunds. The steamer herself 
is not the vessel in which the passengers live. Attacheii to, and towed by, bar, is a vessel as 
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large as the steamer herself, ealled a flat, built expressly to coavey |)ii«seug:ers and govern¬ 
ment treasure. It is divided into cabins, with one large cabin in the centre in which the 
paesefigers dine together. ... 29th Marcli, arrive Allahabad^ 

The service of river steamers on the Hooghly and Ganges had been started on 
the initiative of James Johnston, formerly of the Royal Navy, who had brought 
out the Enterprise from England in 1825. In 1829 Johnston was placed in tem¬ 
porary command of all the steamers on the Bengal rivers under the Marine Board^, 
and in 1830 he was sent home to advise on the design and construction of steamers 
suitable for navigation of Indian rivers. Returning to Bengal in July 1833, he was 
appointed Controller of tlie Company’s Steam V^essels at Calcutta^, a post he held 
till he retired in 1850 [ iii, 419 11.4 ; tv, 142 n .6 ]. 

Transport; for the long and constant marching of the field season was as a general 
rule obtained from the cornniissariat department, though sometimes hir(id direct 
by the surveyors. The marching and counter-marching by officers working on the 
Great Arc between 1833 and 1841 occupied a formidable number of days, covering 
a distance of more than 1000 miles between Mussoorie to t he north and Bidar 
to the south [ 42 , TI 2 ]. So far as possible Everest arranged that he and his 
assistant's had observations of sonie sort to carry out during these long marches. 
To speed up his own journeys to Sironj and back during JS37-8 he got 8 j)ecial 
sanction to tra\'el by dak and to charge the expense in contingent bills^. 

Journeys on transfer (jould be a great source of embarrassment, as was realized 
by Armstrong when in 1841 he was ordertKl from the Ranghir series at Fatehgarh 
to join Waugh on the Great Arc. Being directed to move at once by the shortest 
route at his own expense, he ()egged to be allowed to travel by rivei* dow n to ( 'alcutta, 
by sea to Masulipatam, and thence by road to Hyderabad, in order to save 
tho oxpoiicOH of H land journov, and To obv'iato thn...difficultieH...on(?()iintored in travellint; 
...aiToss a wild and inonntainous tract. ... In my .straightonod circumstimoo8...my most 
stronnoiiK ei\doavonrs triusl. b« exorted to oxocnto tho journey wi(/}> tlio lofist possible oxpenco, 
8ueh...will scarcely be attained by |)nr8uing the ordinary route vda Saugor and Nagpore, wlien. 
indopendout of the diffi<Hilties of obtidniug earriago for such a long journov , tlio rate of hire 
is so higli. and tlio out lay...to purcbase t he cattle far ext^eeds my small moans. 

An advance of pay could only be made, w rote Everest, “from my private funds, and 
if I weie to concede this to you, all others would expect a siraiiar concession before 
they would set about obeying my orders”. Armstrong insisted that, although 
most willing tf) procMH^d, ... 1 oravo the indulgence of doing so ( since I am to execute the 
jouniey at my own oxporice ) in a manner (MDmmensiirate with the moans at my disposed, and 
with the healtli of myself and young family, who are not...so inured to the inclemency of the 
season and the inconveniences of life as 1 am. ... 

perform the journey...via Saugor and Nagpoor the only hired carriage available are 
carts. Ridding myself of all superfluities, I shall I'equiro 3 carts at the least for my baggage ; 
at a monthly exf^ndituro including return hire of about Ks. 40 eacli, the total expenco for the 
whole journey would average 300 Ks. Besides this, there are otlier ooiitingencies that ( as 1 
must convey my family with ine ) will not amoimt to less than 200 Hs., and in the aggregate 
woxild form a total of lis. 500 at a lumiminn. ... 

The same journey by water via Calcutta and Mivsulipatam would stand me its follows :—- 


Boat hire Irom hence [ Fateligarh ] to Calcutta .Hs. 125 

Passetge on a...coasting vessel...from Calcutta to Masulipatam ... 75 

Land carriage...to Hyderabad, 14 marclies, say @ Hs. 5 jHir mandi 70 

Total expencos .Rs. 270 


the river conveyance there will be a saving to me of about half my salary, omitting the 
consideration of comfort, inclemency of the season, wear and tear of pro|)erty in course of 
tfansit by land. ... My paasttge to Calcutta would occupy at most 40 days; from thentx 5 to 
Masulipatam (including detention at Calcutta...) 10 days ; and say 20 days from date of 
arrival at Masulipatam to reacjhing my destination, making a total of 70 days, which is... 
something below the ]H^riod which will be f>ccupied by the Nagpoor route‘\ 

‘ Parks IT ( 102-5 ) cf. ; Anne Deane ( 270 ). ^ 5-5-29 ( 34 -6 ). > ib. 2-9-33 ( 3-4 ). lleiKirts 

bv Johnston ; London. 1831. 10 Oat. ( lH-2 ) ; Calcutta, 1837, JASB. x. 1841 ( 538-40 ; 544 ); Johnston 
( 28-30 ). ♦ also for Mohsiii Husain 1839-40 [ 124 ]. ® DI>n. 434 ( 159-63 ), 6-4 41 . 
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Though shocked at Armstrong’s threat to resign if his request was refused, Everest 
obtained authority for the sea journey^ and Armstrong got what he wanted. 

In 1841 Ev erest was called to Simla on duty [ ii 8 ], and took the opportunity 
to!inspect Boileau’s magnetic observatory. He travelled by the hill route from 
Mussoorie that was little known in those days, taking W. N. James, an Indian 
doctor. 108 khaldsis, 8 harkaras. 2 artificers,'69 servants. 6 horses. No mention 
is made of transport, so probably his baggage was all carried by the khaldsis. 
I>eaving Mussoorie 15th September, the party reached Simla 29th2. The 14 halts 
may recall memories of a delightful journey to any who have travelled this way. 

Mandarsu.Be.sn -- Makhti-ki-Pv.khri ~ Than Tuongra — Deobun - - Bundrowlie — 

Ivandlia.Tons Bridge — l>eiintra — Cl.epal. 1 ’ut.im Nulla -- Dussowlee — Goond Rana’s 

Durbar — .Fagoo. 

For his last journey down the river to Calcutta, with the whole establishment 
and baggage of his field headquarters, Everest applied to the Chief Commissariat 
Officer at Meerut for transport down to (iarhmuktesar, as wxdl as for the river journey 
onwards. As might be expected, there was much heated correspondence over the 
arrangements. Work was carrierl on right through the journey and at Fatehgarh 
Everest issued orders for the “computations proceeding on the office boat” [ 112 ]; 

After the hour of 5 p.m. no boat is to precede that of the Surveyor General wliioh will be 
the foremost to draw twthore, and sekwt the landing place for the evening. After the Surveyor 
(ienoral has <-hoaon the sites suiteblo for his owm, and the boats containing public, property, 
then, and not till then, the other boats of the fleet will bo at liberty to take up their posts. ... 

The office and guard boats, and those conveying the public property are always to keep 
ne near the Surveyor General’s boats as circunastances will admit®. 

Everest was far from satisfied with his allowances drawn for the journey, and 
re-opened the claims he had made ten years before [ . 328-9 ] ; 

The letter...dated 28 th August last rendered it imperative on me to proceed by water. ... 
The nature and the condition of the boats...at Garlimucktesar Ghat are, I presume, too 
well known...to need...any detailed desicription. ... Miserable barges greatly resembling float¬ 
ing hay.stBcks—^porvdous to rain—close—foul—and uncomfortable—are alone procurable at 
the ghat., yet the proprietors...will not hire their wretched craft on the conditions laid down... 
as remunerative to mo. ... Even for this inferior accommodation T have...to pay a sum nearly 
double of that wliich has been granted. ... 

It is entirely attributable to my own unwearying exertions...that my fleet was enabled 
to perform the journey from Gorhmaktesur Ghat to Calcutta in 34 daj's, instead of 2 months 
and upwards, the time usually .allowed. ... A boat was supplied by the commissariat at the 
public expense for the office of the Surveyor General, but none was...supplied for the Great 
'rrigonometrical Survey office and records. ... 

Whatever doubts may exist as to the matter of office rent [ 165 ], ...I am detiidodly 
entitled to the whole sum drawn for boat allowance, viz., for 4 months and 8 days from the 
time of the sailing of my fleet from Garlirnaktesur Ghat [ 170 ]*. 

Communication with England was greatly .speeded by the opening of the overland 
route, and in The. Times of 29th November 1838 it is recorded that 
letters’and papers were received yesterday from the East Indies by way of Egypt and Marseilles, 
the dates being of the 23 rd of September from Calcutta, and the 6th ult. from Bombay, making 
the whole transit from the latter place 53 days only. 

The merchants owe the rapidity of it, however, chiefly to the arrangements of Mr. Waghom 
in Egypt, who takes advantage further of the post through France. ... The journey through 
Egypt from Suez to Alexandria is said to have occupied, in this instance, but five days. 

In 1826 Thomas Waghorn had, as a Hooghly pilot, taken the steamsliip Enterprise 
up the river to Calcutta on her arrival from the historic voyage from England 
[ in, 419 ; IV, 173 ]• Learning from Johnston of his earlier journey across Egypt, 
Waghom’ took up the idea of this overland route with such enthusiasm that he was 
sent to England in 1827 to seek public support in developing it. Returning to 
India in 1829, he was back in England when arrangements were mode that year 


»DDn. 402 ( 162 ), 16-4-41; bmo. 12-6-41. ‘Ton* bridge built 1834-5 ; road with bungalows, 
Isas-'Wi ■ I>r>n Mete. 116. It is not clear that Everest followed this exact route; W. R. .James, son of 
W. N. recorded obsns., OBO Comp. F-17/61. • DDn. 356, 22 A 26-10-43. *DDn. 462 ( 60-2 ), 9-12-43. 
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for the Enterprise to make an experimental voyage from Bombay to Suez and was 
deputed to carry despatches from London to meet the Enterprise at Suez. 

Ho travelled post across Europe to Trieste; took sailing ship to Alexandria and ilhow up 
the Nile to Cairo, and hurried over the 100 miles of desert to Suez, arriving there on December 
8th 1829, the day the Enterprise was oxjiected there. She failed to arrive and Waghom 
embarked himself and his dispatches in an open stiiling boat, and -set off down the Red Sea, 
with what must have seemed a forlorn hope of finding her. This venture...is depicted...on 
the base of the statue to Waghorn wliioh now stands at the Suez entrance to the Canal. ... 

The Enterprise had broken down, and when Waghom was picked up by the E.I.C. brig 
Thetis off Jeddah, it took him until Marcti 20th to reach Bombay, four months 21 days from 
England, or about the time of a good pas-sage by an Indiainan round the Capo^. 

In January 1835 Waghorn returned to London, and offered to take letters over¬ 
land at five shillings each, making the return journey once a year. He spent the 
next few years in devek)j)ing facilities for carriage of pa-ssengers and mails across 
Egypt, by camel and coach, reducing the coach journey across the desert between 
Cairo and Suez to 3« hours. 

In 1837 the “Peninsula^* Steam Navigation Company” started a regular service 
of wooden paddle steamers, and the Don Juan, 933 tons, left London on Ist Se|)tem- 
ber with mail for the East Indies via the Mediterranean. Later ships cut the voy.age 
from London to Alexandria to 12 days, whilst four days were allowed for the land 
journey to Suez via the Mahmudiyah canal, the Nile, and the desert. 

In 1840 the company added ‘ Oriental” to its title, and obtained its royal 
charter on condition that the service was extended to India within two years. 
The paddle steamer Hindostan, 2017 tons, leaving Southampton on 24th September 
1842, was the first P. & 0. steamer to reach India by the (’ape route. 

The following timings bet ween London and Calcutta—selected at random—show 
the immense change effected by Waghorn’s overland route—1830, Cape route, 129 
days_183,5. Cape route, 144 days--1840, Overland route, fit) day.s—1848, 30 days®. 


Mejjical Aid 


Although an Indian assistant surgeon was {irovided for the Great Trigonometrical 
Survey wliilst Olliver held charge, and was kejh on at Everest’s headquarters, 
no regular provision was made for other field part ies. They had to look for medical 
aid to the nearest civil or military stations, and were occasionally able to borrow 
an Indian medical subordinate when working in a particularly unhealthy region. 
In spite of Everest’s repeated attempts to have a Euroiiean medical officer appointed 
to the survey as Voysey had been [ iii, 225 , 508-10 ]. this was sternly refused^. 

In 1833 Macdonald writes from Saugor that his jiarty had 
not escaped from the fever wliioh ha.s been epidemic at this statitm for the lost month, and... 
some of the sub-assistants ( of whom three are now on the sick list) may not be able to march 
so soon as I propose. ... I...request you will obtain from...the Medical Board...an educated 
Native Doctor to be appointed to the Boodlion series. During this sickly season the establish¬ 
ment has had the best native medical attendance, but the native doctor, who cannot leave 
this station, can only furnish a very inadequate substituto to accompany us in the field. 
Everest a^cd that it would be unwise to take the field too early; 

I shall apply for a native medical man for you. ... I should for my own part prefer a native 
leech of respectability, if it were not for his ignorance of European medicines, but whore his 
own materia medica is used, ho is just os likely to work a cure as any but a first-rate physician*. 

The South Parasnath Beries probably suffered as much as any other party, as 
shown by the following extracts from Boileau’s letters* [ 60 ] ; 

21st May 1836. In consequence of the great sickness in camp, and my own indisposition, 
I have been obliged to discontinue work for the season, and quitted the hill station of Purara 
near Manbhoom today, in progress towards Bankoora and Midnaporo. The native doctor and 


» Times P &0 Centenary No. 47,783, 7-9-1937 ( viii). * the Iberian, or Spanish, 

.The Tl^s "Ti 1 -1838 ; Indian Moil, passim ; 1848 ( fi84 ). ‘ from Mil- J)cpt. 7-1 -3,7 ; 

( 161 ). ‘ DDn. 372 ( 77-80 ), 1-10-33. * I>l>n. 37(.> ( 4-40) May 183b—April 183.8. 
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about half the establishment, with two-thirds of the sepoys and burkandazes, have been sick, 
and one of the carriers died on the 12th instant. 

ist August 1836. [He asked for] a medicine chest divided into proper compartments in 
winch the various bottles...may be secured. ... In addition to my own large establishment, I 
have already afforded medical aid to hundreds of the poor villagers who sometimes come from 
a considerable distance to obtain it, so that the medicine chest is in constant requisition. 

Early in 1838 he sent the whole escort back to Midnapore, with the havildar, 
the naik, and 9 sepoys on the sick list, with but tlxree healthy sepoys to help them 
in. A month later, 7th April, he was carrying on by himself, 

Mr. Brown being still absent on medical certificate, and Mr. Kallonas...8o ill with fever that 
I have given him leave to go to Midnapoor. ... Out of 46 puVdic servants, 47 private domestics, 
with 14 soldiers, or 107 persons in all, I can only mnst/Or 18 healthy people on this hill top, 
and 27 others who are abst?nt on command, leaving a balance of 62 persons unfit for hard 
labour. Four of the camp followers are dead. Not a single soldier is present in camp. ... 
Two of tlie burkandazes are said to be “pretty wolT’, that is to say, they can keep watch sitting, 
being too weak to stand two hours at a time. The wliole of my table servants, syces, grass- 
cutters, dhobios, and about half-a-scoro of bearers, are sick. 

[ five days later ]. The awful sickness in camp has compelled me to qiiit...Karramburree, 
though not until the native doctor foil sick, and I myself began to pass blood. We leave...for 
Midnapoor tomorrow, liaving 15 dhooly loads of very feeble folk, besides 21 others who are 
Jiarely able to walk. ... We .shall be very fortunate if we reach cantonments without any 
more casualties [ m, 231 ], 

He reports Ids arrival at Midnapore on 18th April, 
witli tlio miserable remains of the Parasnath ostablislimont, liaviiig boon obliged to discontinue 
tliis season’s work on account of the severe sickness. ... Eight...are already dead ; two more are 
missing, and some of tlie others are seriou.sly ill. Mr. Kallonas is...also in a dangerous state. 
Boileau had himself taken sick leave to China during 1837, and was not sorry to 
slip aw^ay from the survey before the end of 1838 f 60 ]. 

During 1834 Everest obtained the servicesof “Dr. Cray, the medical gentleman 
at Dera^ ”, to attend his establishment, with “a personal allowance of 50 sonat rupees 
per mensem He asked for a whole-time European doctor, preferably Dr. Falconer 
‘‘a gentleman of high scientific attainments”, but without success ; 

if the G.T. Survey remained...quietly...in cantonments, it might be...easy for Dr. Gray to 
afford us medical aid without noglocting his other dutias. But...wo are an active and stirring 
set. ... Since the 10th November—the whole of the establis}iinent...encampod...l2i mikis from 
Dohra [ 51-2 ]...—Dr. Gray...has been unable...to pay one single visit to rny camp. 

The native doctor...Shekh Gazi, though doubtless originally well instructed at the Medical 
Institution, seems to hav^o become excessively stupid and inactive, and...all rny sick come to 
me to be cured. ... My skill in medicine and surgery is far over-rated by these people, and if 
a serious case were to arise I should not know how to proceed. For example, a case of 
dysentery or a limb rlangerou.sly fractured would be too raucli for me. It is worthy the con¬ 
sideration of Government to nominate to the medical charge of the g.t. Survey...some gentle¬ 
man in whose practice I can confide^. ... 

He found the little-appreciated Sheikh Ghazi to be better than none, and 
recommended that he should be kept on permanently on his up-country salary. 

On the...breaking up the establishment of the Great Arc, I...solicit...to retain one of the two 
native doctors, Shekh Gazi, at my headquarters for...care of the medicines and...the sick. 
My own constitution is a great deal l3roken, I have frequent attacks of illness, and this individual 
has been almost my solo medical attendant for many years^. ... He is intimately acquainted 
with the habits, usages, constitutions, and diseases of all belonging to the G.T. Survey^. 

1 Duncan McQueen Gray, Asst. Surg. Sirmoor Rifles; allotted land for tea cultivation, 1838 [ 168-9 ]. 

“ DDn. 286 ( 173-4), 12-12-34. Hugh r'alconer ( 1808-65 ); Ben. Med.; botanist; inch. Botanical Gdns. 
Saharanpur [ 168 ]. ^ DDn. 402 ( 256-767 ), 1-3-42. Ho mag. 7-12-43 ; DDn. 463 ( 101-3 ). 











CHAPTER XI 


REVENUE SURVEYS—BIH All & ORISSA 


Policy ds Programme, Lower Provinces^ — Biluir ISSo-J-S — Orissa 1837-43 
Midna,pore, 1838-43. 


[ N the lower provinces of Bengal the country was broken up into estates, or nuihals, 
owned by zamindars who, under the permanent settlement, either paid rent in a 
lump sum on the whole estate, or hold their land rent-free as lakherdj or jagir. 
These estates might cover any number of r^illages or parts of villages [ 227 ]. Out¬ 
side these estates were ownerless waste lands and government-owned estates, or khds 
maJuils. The area covered by an estate might constantly change, but not so the 
boundaries of a village, or mauza^, though they might be disj)uted [ 205 ]. 

The permanent settlement of 1793 applied to all districts of Bihar and lower 
Bengal, which at that time included Midnapore and Sylhet. It was never extended 
to Balasore or Cuttack which were not occupied till the conquest ol Orissa in 1803 
[11, 23 ], nor to Assam and Cachar which were taken over between 1825 and 1830 
[ 111 , 52-65 ], nor to the Ceded and Conquered Provinces of Uppi^r Bengal, wliich 
fell to the Company between 1801 and 1805 I ii, 26 n.i, 47 n .12 ; iv, 8 ]. 

The fact that a district had come under permanent settlement by no means 
prevented the need for revenue maps or surveys within its borders, nor ensured that 
Oovernment wouUl draw the full revenues to which it was entitled, I.here was no 
record of the limits of the original lands included in the settlement, nor any sure 
means of ascertaining the area of new lands brought under cultivation and liable 
to further assessment. Disintegration or consolidation of estates occurred con¬ 
tinually by laws of inheritance and by sales. It was impossible to verify the true 
hmits of estates that lapsed to Government in default of rent. Rent-free lands 
expanded by mysterious means. Government was always the loser [ 7 , 179 ]. The 
jKU-maneiit settlement was not based on maps or precise sm-veys, but on the rough 
records of the last decennial settlement* [ i: 140-1 ; tt, 177-8 ; ill, 6 ^, 134 ]. 

A strange story came from pargana Amrabild, Noakhali. In 1793 settlement 
hail been made with 1,589 small talukdarsK When estates came on the market and 
failed to find purchasers, they were purchased by Government as khm nuihfds. The 
sale transfer was duly registered and the holder thus released from rent, though he 
continued to cultivate the land, which could be identified on no map. 

The original assessed revenue, or .mdr jumma^. of the whole pargana had been 
over Rs. 91,000. By 1841 Government had acquired 355 taluks, assessed at nearly 
Rs. 34 , 000 , whilst another 222 had never been taken up. Out of some Rs. 46,000 
a year due on the remaining land, the annual collection for the last five years 
averaged “considerably under Rs. 20 . 000 ”. The lands sold to Government had 
apparently been secretly sold for cash to the holders of the other taluks. 

^ Lands of upwards of 50 taluks have disappeared. Estates still ooutinue to fall in ; bidders 
do not come forward : the Government is obliged to buy, and in 11 .) easti is the jumma under 
khas management found to equal the jumma paid previous to the sale. ... A considerable 
portion of the pergunnnh has been measured, but...all that n measurement...can do is to 
kew the extent of the land of which wo have succeeded in obtaining possession. It will not 
shew whaf wo ought to have, nor by whom our just rights have been usurped". 


* Narratives of early revenue surveys iu Lower Provinces will be found in Rejiorl, & Gen. 

. n-vvviil with raap, by H. L. Thuillier. =a mauza might be quite uninhabited 


Report, Tier., 1863-4 (i-x.\-xii), with map by H. L. Thuillier 
»of 1789-00, or earlier. -»village-holderB. d 
Comnr., Chittagong, brc. 19-7 -41 { 27 ) & 2-11-41 (92 ). 
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This state of affairs had long been recognized, and before 1830 special surveys 
had been put in hand under the civil Commissioners—Bihar—Sundarbans—^Bhulua 
or Noakhali--(::hittagong—Sylhet—Assam [in, 137 - 46 ]. Other surveys were 
called for, and in 1842 the Revenue Board explained that they all had 
this one great desideratum, the ascertainment of the relation of land to jurnma. In many 
Bengal districts the Collector’s registers show nothing more than the name of the estate ( oven 
the name is sometimes incomplete and undefined ), and the jumma paid for it. The villages, 
or portions of villages, of which it consists, ... frequently scattered in different pergunnahs, ... 
are known perhaps only to the proprietor or his agents [ 22 p J. 

In Eastern Bengal compact estates are rarely met with ; the intermixture of property... 
is almost universal. The facilities to fraud...are too obvious. ... Government have already... 
found themselves in the predicament of having fsirchased a nominal estate without the pos¬ 
sibility of tracing the lands which should belong to it. ... 

In Behar...irregular separations, with arbitrary allotments of jumma, occurred in some 
districts...within the first ton years of the permanent settlement; while in others great con¬ 
fusion and injury...were occasioned by the no loss irregular...consolidation into single mehals 
of villages which htui been ae{)aratoly settled, but stood recorded in the Collector’s books 
under the names of the same proprietors. ... These are the leading causes which induce the 
Board...to recommend the extension of the survey into the settled districts^. 

In 1830 the surveys still in progress wore—Rajmahal under Henry Tanner— 
Sundarbans under Alexander Hodges—Sylhet under Thomas Fisher—Assam Valley 
under Paulet Mathews. These were controlled by the Sadr Board of Revenue, 
Lower Provinces, at Fort William, whilst those in the western, or upper provinces, 
which later became the North Western Provinces [ i ], were controlled by the Sadr 
Board of Revenue, Western Provinces, from Allahabad*. 

To counter misrepresentation and to encourage co-operation, a notice was pro¬ 
mulgated declaring the purpose of these professional surveys to be the making of 
a corroft map of the country, ... defining the boimdaries of estates, and thuH putting an 
end to rnuch of the...litigation, usurpation, and trespass. ... The present survey...lias not,..any 
purpose of enlianoing the rates of assessment, or of disturbing...the rights and interests...of 
any zemindar holding his estete in virtue of the decennial settlement [ i, 139 - 40 ; iv, 191 J, 
or any subsequent settlement made with the British Govoniment. 

As the survey has for its object solely tli© protection of the people in the possas 8 ion...of 
their estates, the prevention of disputes, and the better administration of justice, ... it is the 
more incumbent on all, ... so soon as the survey readies their pergunnah and estate, to attend... 
the survey parties, and give their cheerful...co-operation in pointing out their boundaries, 
erecting boundary inarl^, and other duties^ [ 187 , 213 ]. 

The following surveys came under the administration of the Revenue Board 
of the Lower Provinces between 1830 and 1843 [ 287 ]^. 
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Methods of survey varied widely from district to district to suit local conditions. 
In districts under the permanent settlement, the survey was (‘oncerned mainly 
with the boundaries of the estates oi* mahdls, not with those of the matiza or village 
area. The khasrah sur\’ey and register of cultivated fields by amlns or surveyors 
was only required in special areas, such as estates purchased by Go\ ornment, and 
was usuiill}^ carried out on contract uiuhvr t,he professional surveyor. 

Boundaries bad to be settled and demai'catod beforehand by Deputy Collectors 
working under the (k)lloctor of the district, or a specially appointed Settlement 
Officer, who classified tiio lands and their crops, and settlecl the revenues. Failure 
to domai;cate boundaries in advancio invariably led to serious delays in the survey. 
In sorne eases tlie settlement of boundaries was left to tlie sui veyor wlio was then 
given judicial powers to facilitate dealings with zarnlndars and tlieir agents 
[ 180 , 195 , 207 ). The Revenue Board noted that in Orissa 

the domarcrution »)f houndaries in the sottlod perj^imnahs will be a matter of little difliculty. 
Lieutenant I'huillier i.s...undertaking it himself in Pooree. In Balasore a single J^epiity 
Collector will be employed, and in Cuttack the Surveyor will liim'^oif mark off the boundaries 
of the settled inehals, ... a Dofiuty Collector...those of the tliroe unsettled porgunnahs. 

Up to the end of 1837 all these surveys were administered directly by 
Commissioners of Divisions, under the control of the Revonne Board, but, for 
the new surveys being started in Tippera and Orissa, the Board asked for the assis 
tance of Bedford, then in charge of the revenue surveys of the North-Western 
Provinces. Bedford moved to Calcutta in January 1838, and w^as in due course 
transferred permanently to the Lower Provinces. He found survey conditions very 
much more difficult, and listed the following causes of a permanent character 
whicdi pro<.dudo...tho 8 ur\’cy 8 ...iri Bengal keeping pace with those of tlio n.w. Provinces. 

First. -Mmuteness of the iioldings and fields, and groat extent, ...which increase the 
labour and cost of every part of the profes.sioiial work and...the contract rates for the khusrah 
measurements, besides entailing extra expense for the salarienl [)urtalhng...parties. ... 

Second.—The groat n.nhealthiness of most of the tracts under survey, whicdi as the warm 
weather approaches more or less cripples every survey party. 

Third.—The detached nature of almost every survey, exce[>t tfioso of Cuttack, which 
occasions great loss of time, and materially curtails area. 

Fourth.—Brief siuveyirig 8 ea.son of little more than 5 months, whereas in the Upper Pro¬ 
vinces the field work generally laste<l from to 8 months. ... The most expensive portions 
of the establisliments are necosstwily kept up during the recess. 

Impedirig causes of a local or temporary character ; 

—Occasional floods, which...prematurely closed nearly the wlxole of the Bengal 
surveys ; unusufdly early rains in 1839 also prevented any field work after the end of April. 

Second.—Want of timely orders for now work...seriously impeded progress [ 184 , 187 , 189 ]. 

Third.—No attendauco of...persons to point out the boundaries as defined. ... 

Fourth.—Want of longer experience...of the majority of the Bengal surveyors and their 
establishments compared with those of the n.w. Provinces^. 

Some of the North Western surveys give a return of from 1,500 to 2,500 square miles [ 216 - 7 , 
234 ]. The return of a practised and efficient Bengal Survey may be...from 5 to 600 square 
miles which...may be considered equal to 800 or 1,000 square miles in the Western Provinces. ... 

An efficient Bengal Survey should not cost more than from 30 to 35 rupees the square mile, 
and Major Bedford calculates that from the shortness of the working season a Bengal Survey 
must always be l/3rcl more expensive than one in the Northwestern Provinces. The average 
rate of the n.w. Surveys in 1836-7 was nearly 21 rupees the square mile* [ 234 ]. 

The transfer of two parties from the western provinces toBihfixin 1841 [184,229 ] 
gave an opportunity to review the systems followed in the two provinces, and, 
writes the Revenue Board from Fort William ; 

The questions discussed...are twoFirst, the plan of the professional survey—and 
■eoondly, the adoption of the khusroh, or native measurement, as part of the operations. 

The Western Board object to the mehalwar plan of survey [ 227 j, ... that it would be in 
certain cases ‘a mere top<.>graphical survey, utterly useless either for tiie protection of the 
people, or for obviating loss to the Government’. ... 


•from PSG. 12-6-4(); Rev Bd. lp. 24-6-40 ( 73). *ib. (74). 
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It in a qiiewtioM entirely of time aiul expence. ... There are in many dit^triofcs of Bengal 
large estates comprising perhajis 100 or 200 villages in a common boundary, while in another 
part, of the same district the lands of 7 or 8 ...mehals may be intermixed in the greatest con¬ 
fusion within the limits of a single village. ... IiLstanees of both kinds abound in Midnapoor, ... 
and...a mere outline boiindary survey was made of the settled pergunnahs or melials of the 
Hijelleo ])ortion of the district [ 188-90 ]. ... 

With respect to Hehar, however, which is the subject more immefliately in liand, ... the 
Board eagerly embrace this o|>portnnity of ascertaining the village Ixiundaries and areas, 
with the view...of meeting the wishes of the ptMiple by ix^stormg the several mouzahs to the 
independent stains which they occuf»!e<J on the rent roll of the jiermanant settlement, ... 

As regards Behar, therefore, this Boar<l entirely et)ncurs...that the professional survey 
shcmld be moir/abwarh 

In most aroaa covered by })ermanent settlomont it wan coiiHidered unnecessary to 
incur the expenne of a khasrah survey in addition to the professional survey of the 
boundaries. Government having no interest in the rent collected from individual 
cultivators. The Directors were informed that 

the Sudder Board...at first contemplated that- the survey should be mehalwar, that is, confined 
to a definition of e.stat ^8 paying revn>nue to Government, instead of mouzahwar, comprehending 
the definition of all minor teikures, similar to the survey of the North Western Provinces. ... 
Besides the...outward boundaries of estates, all extensive...waste, the coui*se of rivers, roads, 
an<l embankment/S, and the sites of villages, should be iia luded in the survey. 

In a fitt(*.al point of view, the question was only between Government and its tenants-in- 
chief, and, as...the main object was... to ascertain... the precise extent...of every melial, ...they 
deprecaUKl inquisitions in to...rights of individuals. At the same time the Board a<lmitted that 
a mouzahwar, or village survey, which delineates all the permanent divisions...would be more 
...useful. As far as Behar was concerned, they recommended that the survey shotild be made 
mouzah by mou/ali. The settlement of the Behar District ( now Debar and Patna ) was 
originally mouzahwar. By c»rders of...1801 many component mouzahs of the present rnehals, 
... were consolidated, and tlie Board thought that now would be tlie time to restore these 
mouzahs to t lie iudepondont status whicli they occupied on the |)ermanent settlement. 

As l>eing the more complete measure of the two, my sanction wjw giv^on to the mouzahwar 
mode of survey, the .limgle Mahals^ being, however, except-ed. 

The ado[)tion of the kluisreh, or native measurement, as a part of the survey...was also 
discussed. The Western Board contended that the kusreh was recjui.site for the protection 
of the Government...as well as for the benefit of the people. ... The Lower Board allowed that 
...the kusreh would be good, but...a large exj)erise. ... I'he boundary of the estate being 
delineated, and the gross area given, the detail measurement might be siiporadded at any 
time by the expense of tlie parties concerned. ... 

Mutations of profierty by |niblic and private .sale, and by sub-divisions under the law of 
inheritance were so frequent that the map and kusi'eli would bo of 110 use for such jiurjioso 
[177 ]* required by a Judicial court, the measurement should be nxade at the expense of 
the party bonefitting by it. ... 

I thought if. better not to sanction the khusroh®. 

This was approved by the Directors, though in 1842 some khasrah surveys were pro- 
cec^ding in all the Orissa- surveys as well as in Midnapore and Biliar. 

In 1841, after Siddons had left the district, the Commissioner of Chittagong, 
Henry Ricketts*, strongly advocated a detailed field survey on the large scale of 
16 inches to a mile. He was definitely in advance of his time, and it was about 
thirty years later that this scale was adopted for the cadastral—or field by field— 
surveys that then bec^ame essential [ 8 , 206 , 214 ]. 

It is my intention to recommend...that plana on a ac.ale of about 5 chains to an inch, shewing 
every dag^ should be made ()f several of the thanahs in the district. 8 ueh plans alone can be 
of any use to us, with |)ro]>erty divided and subdivided as it is here. In thanali Putteali alone 
we have 40,000 proprietors paying dirw^t to the Collector’s treasury, and when the settlement 
shall be completed, 1 muc-h fear we shall liave 60,000. The litigaf ioti is endless, and till 
wo have plans by wliich the courts can be guided, it must go on increiising. 

Mroin liev Bd., 14 7-41 ; ivuc. 3 -8-41 ( 17 ). “Jungle Mahals formed one unit along borders of 
Ohota Nagpur from 1802 till, in 1832, dividerl l><^twecn Bankura, w. Midnaporn, and new diit. ManbhUlh 
[ II, 10 ; in, 12 ]. * B to C!D., Gen. Rev, 4-2-42 ( 11-6 ). ♦{ 1802-86 ) DNB .; DIB, bcs. 1819 ; Orissa, 

1827-38 ; Comnr. Chittagong 1841-8 ; KOSi., 1866. »fieW partition f m, 148 ]. 
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8uch maps will, of oourso, bo a cousidorablo expense, but it is far better to irieur a large 
outlay on tlieir preparation than f.o add to the strength of a judicial establishment, chielly 
occupied in deciding castjs unintelligible for want of plansh ... 

1. he Chittagong maps are all on too small a 8(‘ale, Perfect for all geographical [uirposes, 
for revenue purposes they are next to useless. What we re<pur 0 here are plans shewing each 
field ; such plans as a person woidd ha\'e made of an estate previous to [nirchasing it; such 
plans as are now made in finglarul. ... 

The scale there atlo|)ted is 10 ciiains to an inch. Our fields lioro l>eing smaller, aiid the 
sulxlivision of pro])Hrty more minute, we must hav^e a still largei* scale. Wlieii the Cuttack 
operations were lirst- undertaken, 1 recorded my opinion tliat tlie scale was too small. Further 
ex|)erience confirms that opinion. Not one of the 25,000 disputes now |>ending in this district 
can be decided by the aid of the village maps^. ... 

I* or all re\’enue purposes the Chittagong maps are useless. A person travelling over the 
country may ascertain from tln^m where he will meet with rivers, mountains and forests. 
Tlie land under (iultivation, and that of waste, is ascertained, hut tins is of very little practical 
utility. What we want licre is the sort, of |)lan a cayatalist would call for before laying down 
his money for the ]>urchase of an estate | .iSo J. A person liaving very little scientific know* 
ledge may be a most useful surveyor, or rattier planner, and it is jilans wh) require—not 
surveys— plans, by comparing which with the field any...attenij)ts at fraudulent usurpation 
may be readily discovered. ... 

ddie planning,..must not jirecedt^ the eiujuiries of the revema^ officers. ... 'the rovenne 
officers must decatle to whom otwh field belongs, to CJovornment, or the talookdai's, and, having 
decided, the field will without delay entered accordingly in Die plan. ... In some places where 
there are,few liisputes the w’ork will {iroceed quickly ; in others, where each acre will con¬ 
tested, t he [irogrosK w'ill be very slow . Village boundaries should be laid dowm [ demarcated ] 
by tlie revenue officers liefore these detailed ojierations are commencetl upon*''. 

Would a drawing of the moon's disk helj) us in describing the boimdaries of countries and 
hundreds in that land ? In some places M ctiains to an inch will not he large enough to stiow the 
dags, and wdiere the dags shall he very minute the scale must be increased so as to admit 
thorn. ... We ha\o thousands of dag-to-ilag ciises. ... These...can be decided only on the 
spot ; either the judge must lietake himself to the ground, or the ground must he brought by 
means of a plan to him. 

1 hope we may be able to reduce tlie exiiense. Native surveyors could do the work, which 
will require little science but, l...fear the temptation which would beset them, ... having 
neitlier... iirinciples nor high salary to make them [iroof against c'erruyition**. 

One great objection to cadastral plans was their ephemeral character; 

The field map which represents an est^ite orie year, will never represent it fairly five years 
after. In fact we might almost as well attempt t-o ma]> the waves of the ocean as field-map 
the fac;e of any considerable area in any part of India. ... It constantly happens that beautiful 
maps become useless in four or five yoars^. 

In 1842, as a result of the wars against Afghanistan, there wixs an urgent call 
for retrenchment. Expenditure on revenue surveys had to be cut, both in the J-<ower 
and in the North-Western Provinces [ 229 ]. 

Tlie following surv^eys, tlje immediate abaudoiiment of whi(*h would involve a heavj^ 
sacrifice of expeiw^es already incurred, and the maintenanc^e of which...is urgently recommend¬ 
ed, will be prosecuted to a conclusion -Monghyr, a few months’ work remaining—Midnapoor, 
two seasons work—^^Upper Assam ( Luckiinpoor), one season’s work—-Bohar, work for a season 
and a half -Patna, work for half a season. 

The Goalfiarah survey...will he abandoned. ... Work on the following surveys has...been 
completed, or is on tlie point of completiofi—Tipperah, already ordered for reduction -“Balasore, 
Cuttack, Pooree, and Cachar, Muttock, field work finished ; office arrears to be completed 
by October or Novernljer. ... 

The more active and useful of the officers...should be...transferred to the surveys which 
are to be contiixued, so that the completion of the latter umy be accelerated, and the rest dis¬ 
charged with a gratuity*. 

The Board of Revenue deeply regretted the decision and declared 
the survey of the settled provinces a meixsure of absolute necessity, ... which, sooner or later 
must be carried through. ... Such a survey is not loss necessary for the maintenance, in it*a 

‘DLE. 61, 10-3-61. *ib, 16-3-41. »from Ricketts, Chittagong, 17-5-41 ; bbc. 13-7-41 ( 27 ) dlb. 
36/43 ( 118 ), 16-3-41. * dlk. 61 ; 18-6 & 22-11-41. ^Sleeman ( 77-8 ). •from Govt, of I., .30-0-42 ; 

BBC. 24-10-42 ( 16 ). 
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integrity, of the permanent settlement, than was the survey of the Nortli West Provinces 
for the equalization of tlio assessment of the unsettled districts. ... 

The gradual completion of tho... 8 ettloment.,.is now placing at the disposal of the revenue 
authorities...a number of experienced offioers, wIk) could not be more usefully employed than 
on the boundary demarcation ami other duties connected with the surveyh The Board carmot 
but re}>eat their regret that the state of the public resources should have prevented the conti¬ 
nued employment of those trained parties on the survey of the settled districts of Bengal^. 

Of the settlement of revenues based on the Orissa surveys, the Commissioner of 
Cuttack commented in 1847 that tlu^ increase of revenue was 

inconsiderable, but neither was much augmentation expected, nor was this great work under¬ 
taken witli the view to enhance the revenue. ... Tlie important objects...wore—to ascertiiin 
the area of each estate and the valuation of the land—to equalize the assessment, which had 
been fixed and augmented at hazard, ... and which pressed with much severity on many 
of the ]B)or zemindars—to fix the boundarios of estate.^—to decide all disputes relating to 
them on the spot between landlords and tenants—to .settle all questions of rights and tenures 
—to tost the validity of the multitudinous rent-free teniu’es [ 185 ]. ... 

All this being done, ... each estate has boon measured and surveyed, ... rents of eacli 
resident cultivator have been fixed. ... Oporatious wliich have eonferred such permanent 
blessings on the peo|;)le, and will ho .so beneficial...in a fiscal and judicial point of view, have 
not fx^en dearly purchased^ [ 22 <) ]. 

The importance of tliese revenue survoy.s couhl not indeed be ignorval, ;ind it 
vviis not long before the lower provinces had tlieir regular suivey parties and 
their Directors of Survey. 


Bihak 


The survey of Daman-i-koh which had been for some tinie interrupted by Tanner's 
ilMioalth, was closed down at the enfl of 1832 | iii, 137 ). and in January 1833 
it was proposed that he should survey the parc/amt of Pharkaya in Monghyr District, 
to the north of tlie Ganges*. Monghyr had just been formed as a district by 
the transfer of several panjanas from its neighbours, one of the largest being Pharkaya 
from Bhagalpiir. It was an area of swamp and jungle belonging to an ancient 
family, whose only revenue came from the grazing rights. Being waste lands clas.sed 
as wairdna^, they had been excluded from the permanent settlement, and Govern¬ 
ment now claimed possession owing to failure of the tenants to pay revenue®. 

After preliminary reconnaissance Tanner repoited that he liad found 
vory extensive waste lands. ... The...villages...next the Gunduck River are all cultivated. ... The 
high gnxss and...wood jimgal cannot be penetrated but by elephants. ... The several...mowzahs 
are...for tlie purpose of collecting rent for the thatching gra.ss, firewood, and pasturage, and to 
measure such placo.s with a chain or wheel will bo impracticable. 

The most fetusible method...will to extend a serie.s of angles over the extensive plains 
( and there are several large trees whicli will answer for...|)oint8 by putting flags on them ), 
and when the area is tlms found, tlio .several claims...can be first traced on a map, and after- 
wards marked ofi* in (be jungle by erecting mouad.s of earth at the corner of each portion'^. 
Tanner could not undertake the survey, which was again called for two years later ; 

The original boundaries are wholly unknown, even by the oldo.st inhabitant, in consequence 
of these rnehals liaving been out of cultivation from time immemorial. Without a revenue 
survey their identification is impracticable, ... and it is to be regretted that so much has been 
written—and so little progress... made—t(iward.s bringing these largo tracts of waste lands into 
some train of management and improvement®. 

The Board of Revenue pressed for early action ; 

The local officers...strongly recommend a general survey, and agree.,.that facilities exist... 
for its prosecution, probably...without material opposition. 

The...land which might be at once held liable to asses-sment...appears...to be as much as 
30,.000 boeghos. ... As regards Furkeoah, the 14 tappahs of that purgannah are so intermingled 

* BBC. 24-10-42 ( 13 ), *ib, 17-6-43; from Rev Bd. 7-3-43. ^Comnr, 23-1-47. *v. Bengal Atlaa 

II, spaced name Furkyah ; of, Sherwill. ^ a deserted place. « O’ Malley ( 163, 262-3 ); Imp Gaz xvn 
( 393 ). ’from Tanner, Gangaur, 2-2-33 ; bbc. 6-10-36 ( 20 ). •ib. ; from I)ep. Collr. 1-4-35 & Comnr i 
lS-4-36. ^ 
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with e»icli otiior, ami witli wyraruw land, ... tliut a soparato mea.surprneiit of any portion dis¬ 
tinct from the rest will not easily be practicable. ... The first ol)ject...is...posse.SHion in a 
jHirrnanent inariner» as th<3 survey advances, of the tracts of land yet unoccupied. ... 

The Board will recpiire...with the least delay possible...the records of a few cases which, 
with the ma[>H ol tlie surveyor, will sliew...the right ot Government to resiune ] 3 ortions of the 
cultivated land, ... so as to encourage...fair and amioalilo com|>roinise by the jiroiirietors of 
neighbouring estates. Where disputed questions regarding boundaries are to lie decided... 
recourse may be had...to arbitration or an award by a punchayut^. ... 

The survey...must...be scientific survey by a competent officer. ... An officer veste<l with 
full powers...should accompany the survey or...for the possession and maiiagemcnt of the 
undisputed land, for adjusting tlie boundaries, and arranging for the settlement of lands... 
already decreed in favour* of Governmenf., and for the adjudication of...land in dispute. 

Tile Board...recoinmeial the immediate appointment of a surveyor and estabUsliment to... 
form a survey of the wliole of the lands...exhibiting distinctly ; 

First.- -The undisputed...tracts...which are acknowledged...to be liable to assessment. 

Second. -.Lands and boundaries disjmted, or claimed by the parties concerned...as belong¬ 
ing to tissessorl villages, or* to waste villages having proprietors, or to waste villages of which 
the propriottiry right has devolved to Government from the absence of individual maliks. 

Third.—Tuppalis and mouzahs, witli their chauks, ... already assessed. 

.John Egerton, of the Artillery, wa.s aifpointed Surveyor from 22 nd December 
1835, and reported a few months later thaf the greater part of the estates 
consists of cultivation intersporsed in the grass jungle in such an intricate way as to render a 
perfect survey...an undtirtaking requiring more time...than...the object would be wortli. ... I 
would strongly recommend that tlie survey shall be strictly a geographu.'al one. .1 am accord¬ 
ingly laying down the boundaries of each mouzali, with sites of tlie villagfis, all rivers, 
middies, roads, jheels, and princijial features. ... 

By the metliod I pursue no error in any single [ circuit ] is comimuiicated to its neighbour, 
I can also iirimediately detect any error, and the amount of it, so that 1 can trust Mr. Wilson 
[ 198 ] without fear in his independent operations. 

My establishment will stand as follows:—Rupees 222 ; 

One Englisli Writer, Rs, 30—One Moonsheo, Rs. 20—-Two Native Surveyors, Rs. 40— 
Two Tiudals, Rs. 12—Eight Glassies, @ Rs. 5 ;—Twelve Cla.s 8 ies @ Rs. 4, 88 —Four Bildars, 
Rs. 16—Four extra OlaHsies in ease of sickness, or when in thick jungle, Rs. 16. 

I .shall further reduce this exponditime by discharging, wlieii I am not in camp, elassieg 
to the amount of 64 rupees or more. I cannot do without the English writer as my assistant 
will be so much employed in other matt-ers*. 

As survey was much hindered by dense undergrowth that was practically im¬ 
penetrable before the middle of April, Egerton found work in Bhagalpur District till 
then. His survey was carried out in close co-operation with the settlement officer, 
D^ummond•^ and report was made to the Directors in 1838 that 

97 mehals aro now ready for gettlement as soon as the necessary data are supplied by the 
Surveyor. Mr. Drurmnond is checked...on account of the survey. The difficulties appear 
t<J bo that the accurate measurements of tlie Surveyor are necessary to tost the returns of the 
aumeens, ... and the recent orders preclude resumption till the existence of the land is deter¬ 
mined by actual measurement. ... 

The exertions both of Mr. Dnunmond and of Lieutt. P^gerton are highly and justly com¬ 
mended. ... No less than 251,956 acres have been measured during the past season, of which 
169,421 have been alreatiy settled, and 82,535 are either resumed, or will shortly be so. 
About 40,900 acres in the midst of the pergunnah remain to be .surveyed, besides 20 wyerana 
mehals on the east side, probably as many acres more. ... 

The pergunnah even now nearly...defrays the annual expense of the present o|)erations, 
and in a few years...the revenue will be nearly doubled, and the country, instead of a mass of 
uninhabited jungle, will present the appeeiranee of a rich and thickly populated district^. 

At the end of 1837 Egerton was transferred to Hijli [ i86, 188-9 ]; leaving George 
Ellis, also of the Artillery, who had early in the year been posted to Monghyr for 
the suiwey of parganas south of the Ganges®. Ellis complained 

of great detention from boundarj- disputes and...[ lack of] powers necessary to ensure their 

village court. *from Egerton, 2-3-36; beo. 26-4-36 ( 41 ). • Hon. Edmund Drum¬ 

mond, BOS. 1831; Mgte. Bih&r, 1829; Dep OoUr. Monghyr, 1839. *b to on. Gen., 13-10-38 ( 101-3 ). 
*Rajgir and Amarthoo. printed maps, mbio. Mwo. 13-0-46. 
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prompt and rogular settlement. His progress is at present verj^ slow indeed, not exceeding 
...six square miles per mensem. ... The average cost of his work is...extravagantly high, vizt., 
about 240 rupees per square mile, while tliat of Lieutt. Egerton does not exceed 45 rupees^. 

He was constantly moving between Monghyr and Bhagalpur, completing 
the survey of Kajgeer...on the 15th December 1838. Doing then out of work he returned 
to Monghyr, and on receipt of order for a proposed survey in Bhagalporo he proceeded to 
that district, and diuing the remainder of the season completed the jierguimahs of Kuzrah and 
Kuru Khoor, excepting a few scattered villages and a jungle trat».t, which the general sickness 
of his party and the early commencement of the rains obliged him to leave undone. ... 

Ho was detained at Monghyr and kept without field employment for about one month 
and a half during tlie best season of the year, ... by which means, and the imusually early 
commencement of the rains, his actual time of Hiirvey was reduced to about four months. 
The lands under survey were also luiich detached. ... 

The unhealthinoss of the jimgle tract...laid up his assistants with such serious fever that 
all four of them were...on medical certificate during the recess. ... 

Captain Ellis’s aumeens furnish a neat field plan, which no others do in these provinces, 
except at Jyntooah [ 207 ]. 

As soon after the rains as the jungle tract could be entered in safety. Captain Ellis took 
tlie field, and soon completed what remained. ... He then returned to Monghyr, and has there 
btien waiting some time for orders to move down to Kajinahal, where the siirvey of some 
resumed perguunalis has been pi‘oposed^. 

Even more time was lost during season 1839-40 and actual field work did not 
ex(*,eed iiiiie weeks altogether. The Board of Revenue commented severely on the 
waste of time and expense which they attril)iited to lack of co-operation 
between the Surveyor and the Superintendent of the Kfiass Mahals. Capt. Ellis appears never 
to have received tlie requisite instructions from the revenue autliorities. ... It is no wonder 
that a survey so conducted should prove to be imperfect and incomplete’^ 

In October 1840 Ellis was ordered to Assam, and the establishment took up 
the survey of ‘'the resumed jageer of the late Rajah Gujraj Singh'' in Rajmahal, 
and “the detail measurement...of the great havellee Purneah estate...at the expence 
of the proprietors”. These surveys passed in succession to assistant surveyors 
Robert Shaw, O'Donel, and Fitzpatrick, till completion in 1844. 

Towards the end of 1841 two parties under Stephen and Maxwell from the 
western provinces took up survey of the districts of Bihar and Patna [ 229 

The ex[>edioricy of siirve^'ing t he.se districts...had been some time ago urged, ... and the work 
was authorized last season on tlie occasion of two highly efficient parties w4iich had before bmm 
employed in the n.w. Provinces, being pUiced at the disposal of the Bengal Government. ... 
Soma time was lost in arnuiging preliminaries, and in marking off the village boimtUiries, ... 
and indeed tlie season was somewhat advanced before the Behar party could leave the scene 
of it’s former labors in Bundelkund^. 

Stephen started work in February 1842, but on being ordered to join his 
military unit in April handed over “ the Persian office and comparison of kusrahs 
and...professional [survey ] with thakbust plans [ 205 , 233 ] to Mr. Dodsworth, aitd 
the professional...work...to Mr. fV.mberton”. Walter Sherwill took charge from 
13th June, and held charge till Stephen’s return a year later. Ho reports from 
Gaya that during season 1842-3 the party surveyed 2,293 square miles ; 

Had it not been for the large scale xipon which the greater part of the work has been con¬ 
structed, and for the large tract of dense forest and hilly country...through which the lines 
of .several perguimahs...had to be forced, ... the areii surveyed would have been much larger®. 

A very full map of “South Behar” is preserved, covering that country to the 
south and east of the Son River, from the west of Rohtasgarh to the border of Ghidhor—in 
colour, with minute lettering—surveyed by Stephen and Shemill 1842 to 1845, scale 4 miles 
to an inch, rodu(x)d from the one-inch 8 c*ale’. 

Meanwhile Maxwell’s party had started in Patna District at the end of 1841, 
and though formed in an extended scale for the annual survey of 3,000 square miles [ 216-7 3* 

Hrom Bedford, Calcutta, 12-1-38 ; bxc. 12-8-38 ( 144 ). * from DSG. 13-1-40; bec. 31-3-40 (3 ). 

* Rev Bd. to Comne. Bhagalpur, lSf-8~40; bec. 80-8-41 ( 6 >. * 1885, Bihar IH«t. broken up; Bih&r Kh&s tr. 

to Patna, remainder becoming Gaya Diet. *from Rev Bd., bec. 24-10-42 ( 13). ‘dle. 87/82 (180), 
24-11-43. ’ MBio. 66 ( 26, 56 ); Mibc. 6-0-44 ; lO Oat. ( 185 ). 
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80 much time wus lost at the eommeucomerit of 1841-42 that 805^ square miles only were 
oompletod. ... 'J lie sudden call moreover for the military services of LieiUt, iMaxwoU with 
the Army of Ke.servo also iutorrerod..,\vlieu charge was made over to Air. Asstt, Hridge 
[ July 1842 J. ... Lioutt.'fliuillier proceeded last mouth to assume cliarge of this party, and 
althouglidetamed for some time at Rampore Rauleah ia expectatioa of a steamer, has douht. 
less ere this arriv^ed at Patna h 


llluillier s transfer all the way from Syiliot was ordered ‘ as being a less evil 
Wian tliat of leaving the large establishment at Patna without an efficient head”-. 
He did not reach Patna till lltli December, and held charge less than two montlis 
before Maxwell rejoined. The ('ommisvsioner pressed for sj:>eed ; 

I trust that no consideration of economy will induce (dov'omment t() arrest tfie prop’(\ss... 
now that it has advanced h(» near to it's comi>letion. d’liere is no district...in which a survey 
wtis more required, owing to the great intermixture (»f tlie lands of different estates. A scienti¬ 
fic survey of the doaralis^ on both sides of the (langes, and of tlie islands in the middle of tlie 
river the determination of the boundaries lietween the Tirliool and l^atna districts -and the 
final adjustment ot the numerous long-pending (iisputes n(»w existing - are objects of such 
importance both to Government and the community that tlie sudden aliolition of the survey 
could not bo considered otherwise than a indilic misfortune^. 

The survey was completed during IS4:i and Maxwell then moved the partv into 
Saraii Distrltd "*. 


Orissa, 18:17-4:> 


In 1S3;{ ail attempt was made to resume the revenue survey of Cuttack Distric t 
that had been started in an experimental way by Buxton in 1821 f in, i] 6-7 ] 

Mr. Wilkinson« measured and settled the large Kho<>rdali Estate, and M r. Uicketts followed 
the same course in 1834...in Balasorc [ 187 ), hut no s>'stomatic measures a[.>|)ear to have been 
adopted to rectify the long-acknowledged defects of the revenue system...till 1830, when sui’vev 
and sottltaneiit oiierations wei’e (‘ommenced in oame.st. ... 

The meaHurement was in the first instance entrusted to tlie (Collectors, but...(.Government 
wisely determined to precede tlie assessment by a scientific survey defining tlie area of villages 
and their boundaries, and showing the total amount of cultivatetl, culturable, and barren 
lauds, the sites of rivers, ombanlcrnents, groves, roads, houses, jheels, and other objects, and 
to plaee the control of...professional and khusra surveys...under oxfierienceri officers. 

Deputy Collectoi’s were appointed to ea^^h zillah for...tleinarkmg boundaries firefiaratorv 
to the survey, and deciding the boundary disputes. ... When the survey and measurements 
of tlie season were ( oncluded and tested, t he maps and jiaiiers were sent to the Gollector. and 
that (dlicer distributed tlie trai t...amongst the Settlement...Deput>' Collectors^. 

A particular feature of Cuttack was the number of “ petty rent-free tenures 
[ lakherdj j...which are known to be excec(iingly numerous, and most of which are 
asBumed to be liable to resumption”. 

The may)ping of the estates of Cuttack...to shew the three-hundred-thousiind lakhoraj. 
tenures will be a work of incoucoivable minuteness, and the expense of the siirv^ey unquestion¬ 
ably depends on the number of lines to be measured accurately by the chaiu. The ameens, or 
interior surveyors, both in the Western Provinces and Cliittagong, sliew every field in everv 
village. They will do so in (Juttack, ... 

The expense of the proposed operations...will doubtless be considerahlo, amounting, per¬ 
haps, ... to two lacs of rupees per annum, or ten lacs in the aggregate. But...the only alter- 
native...is the entire abandonment without investigation of the public demand upon lands 
which...probably yield a rental of not less than twenty-fi\'e lacs of ruyiees per annum. 

His Lordship... won Id commence the survey...at the commencement of the approaching 
cold weather [ 1837^8 ]. ... The first season may be regarded as experimental. If the results 
be found to be so unfavourable...as not to warrant the further prosecution, ... an issue which 
the Governor by no means anticipatas, it will then be time to submit to the heav^^' sacrifice 
of revenue which that issue will involve® [ 8 ]. 


Hrom DSG. 2()-^12--42 ; Bac. 17-5-43 ( 4 ). ^bbc, 17-2-43 ( 40 ). ^sandbanlca. *from Cornnr 
Patna, 19-8-42 ; bkc. 7-11-42 ( 41). 66 ( 26,46-7 ), Patna Diat,; Maxwell, 1842-3; 4 m to inch * 

of. MBIO. Misc. 90-0-64, with interior boiindaiieB, 1863-4. *Win. Wilkinson, bcs. 1813 ; Collr S Div 
Cuttack, Oct. 1828 ; Mgfe. Central Div. 1842. ^from Comnr., Cuttack, 23-1-47 ; Ben Sel 1908 ' 
Sec.toCofK Rev.). 1-8-37 BRO. 22-8-37. . . . rrom 
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John Fraser, of Engineers, was appointed to charge of the survey with a 
separate party for each of the three districts, Puri, Cuttack, and Balasore. 

It is his Lordship’s intention to appoint military officers as subordinate surveyors under 
your orders to the districts of northern and southern Cuttack and, if possible, to Hidgellee^. 

You are...to place yourself in constant communication with Mr. Commissioner Ricketts 
and the Survey Committee at the Presidency^ [ 1800 . 4 , 297 - 302 ], through whom you will 
submit...a report of the establislimente necessary...for yourself and each of your assistants. ... 

Captain Bedford will...tlirough theLt. Governor of the n.w. Province.s, place at your disposal 
as many junior uncovenanted assistants as can be spared from that quarter^ [ 393 ]. 

Jasper Trower was posted to the southern, or Puri, division from 3rd October, 
Pvalph Smyth to the central, or Cuttack, division from 20th November, and John 
Fitzpatrick from the western provinces took charge of the Balasore survey from 
January 1838, Egerton and Mathison started separate surveys in Hijli^ and Midna- 
pore during 1838. In March 1838, before work had got really started, Fraser took 
leave on medical certificate, and the three assistants surveyors came under the 
direct orders of Bedford at Calcutta. Each party was allowed one senior, and 
three other, sub-assistants, European or country-born, with sufficient aymm or 
surveyors, for both professional and khasrah surveys. 

The khasrah survey of nine pu/T/r/Ai//'? of Puri DLstiict had been already eompleted 
l)y the (Jollector, leaving eleven for the Surveyor. In parganas that fell under 

the permanent sett lement no iletails of cultivation, waste, etc., were recorded, and 
work was continod to village and estate boundaries, and to geographical features. 
The unsettled parganas were surveyed in full detail^ [ iSo ]. 

Trower’s progress was not so good as in the other districts, ‘’owing partly to 
his indifferent health, and partly to mismanagement and a want of proper concert 
with the revenue authorities". He had trouble wit h tw o of his assistants, and for 
w^ant of having boundaries settled in advance lost several weeks without work. 
He had to take leave on medical certificate in August 1831), handing over charge 
to his senior assistant Robert Shaw^ who managed the party most suocessfull}^ until 
the arrival of Thuillier in April 1840 f 200 ] ; 

During th« rocess ho iristructod his native survoyors, as did also Lioutt. Smytli, in the use 
of the surveying board, a modified <iescription of plane bible [ 211 ], light and w'ell-adapted for 
minute interior details, and during the months of November and Decernlier he eompleted the 
survey of about 100 square miles in addition to the revision of 130 villages of Lieutt. Trower’s 
survey of 1838 - 39 , in which the professional and khusreh results did rmt jjroporly agree®. 

The civil autlioritie.s had made bettor arrangements for season 19311-40 ; 

The Collectors have all vi.sited the pergunnahs under survey, ^md are using their mo.st 
.strenuous endeavours to accelerate the demarcation of boundaries ahead of the survey, but... 
the survey is more efficient than it had hitherto been, and is making greater progress^. 

After giving special praise for Shaw’s “active zeal and judicious arrangements 
from the time he took charge in the rains of 1839 to the 10th April 1840”, Bedford 
commends the sound work of Henry Thuillier ; 

The remaining portion of the Pooreo division...was corrqjleted during 1840-41. ... The 
visual professional interior and khu.srah details were excluded from the whole...except 
Rahung, ...and only those of a geographical nature exhibited. ... About 1,682 square miles 
were thus professionally surveyed in about 65 circuits only, instead of...in 1,500 or 1,600. 

The survey of Killah Bankeo...wa 8 deferred...and will form part of Lieutt. Smyth’s opera- 
tions of 1841^2. ... The Pooroe Division being completed, ...Lieutt. Thnillier’s party was 
transferred during the recess of 1841 to Cachar [ 200 ]®. 

Thuillier’s survey ran to the southem borders of Orissa and 
the survey of the western bank of the Chilka Lake being very essential..! obtained the 
sanction of tlie Ganjam civil authority before entering his jurisdiction. I was unable to obtain 
exactly what portion of the lake belonged to the southern provinces, indeed a distinction of 
property eaimot be but imaginary in such an expanse of wator [ iii, 19 ]®. 

'coastal area of Midnapore [1 : 50 n.7 ]. * Bedford had not at this time arrived at Calcutta as Supt. 

Rev. Svys. *from Sec. Rev. Dept. 12-9-37 ; bbc. 12-8-38 ( 70 ). *Hijli, Salt Agency, coastal strip 8W. 
from Kedgree. •ulb. 37/60 ( 7 ), Oct. 1841. •Report by i>8 G.; bbo. 31-8-40 ( 5 ) ;“para 58. ^from 
Comnr. Cuttack, 22-1-40 ; bbo. 8-9-40 ( 72 ). • Report by i>sa. ; bro. 3-6-42; maps mbio. 56 ( 43 ) Puri 
Dist. ; 133 (48 ), Ganjam & Orissa, with rev. svy. of Puri. •dlb. 36/7 (51 ), Thuillier to DSG., J 8-10-41. 
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In Cuttack District, the contra! division”, Smyth had difficulties from 
the non-attendanoe of the zemindars and the pcirsons to point out the boundaries. ... by wliieh 
inuch extra labour...and delay were or*casioiied ( lyS-t), 180 j. 

In the next place, the services of Lieutt. SinytlTs most eiricieiit assistant ( Mr. Ttirner ) 
were...put in requisition by the (yorninissiouer of the 24-Par^anna8 for some survey in the 
Sundarbvins, and...that individual suddontly (juitted his post in the middle of the sur\ ey season, 
leaving his work anfiriLshod, and thereby causing great confusion and troulile. 

The proceedings...wore further delayed...by the idle and insubordinate conduct of Lieuten¬ 
ant Smyth’s other assistants. ... Add to which, effectivo arrangeinents had not Ileen matured 
for the settlement of boundaries ahead* [ 186 ]. 

ProgroBs improved greatly in latiu- .seasons and. vuitos the Conirnissioner, 

Lieutt. Smyth calculates tha.t he can survey 70,0(K) acres every montli. U'o settle the houudarv 
disputes of the alienated lauds...in 70,0()() aiTes wouUi employ . (> Deputy (sillecrtors. 

I went to the Surveyor’s cam|> iii (Mimpany with the Collocjtor in the early part of last 
month. Finding that the work was not |)rogressing sufliciently quick, I toolc u|>on myself 
to depute Mr—Hough*^, making 8 Deputies employed in boundary duty. ... The surv^ey is 
still ahead, and the Oillector is now in the rnofussil doing what he can to expedite the work. 

The Dy. (\)llnctors...work as har<l as they can, and T liave rlesired the Collector stop the 
survey for the present season after the cojujilotion of pargaiias Songra and ..Matkudnuggar, 
unless he can provide an area with clearly defined boundaries. ... It is far better that the latter 
establishment sliould be disc barged... than ke|)t <ni without work'* f i 8 p j ^ 7-8 J. 

At tho ond of 1841 the ConiTnissioner obtained sanction for the survey of the 
Ki.lla Bankoe rrialud, though fiis proposal to extend it to the n^st of the dVibutary 
States v as not. accepted ; 

A.s the survey of the Cuttack District will be...completed by tho end of Marcli, I propose... 
surveying the tributary malial, ivillah Bankee, wliicli has bocotiie t lie projsortv of the State. 
'Phe Surveyor will have no difficulty in tini.shiiig tliis work within t.he .season. 

This apptuiTs to mo a fitting ojiportuaity for... ex tending the survey to tlie whole of the 
jungly triKd held by the 'PribuUry llajahs, stretchiiig...west, as tar as Boad, and from Sing- 
bliooin, ... nortli, to Cooin.sui* in Gaujam, south. 

I do not iinagiiie that the Rajaks theiaselves would throw any ol)stacl 0 S...in the way. ... 
We at present knf>w almost literall\' notJuug of these regions. 'Pfiere is not a correct map of 
the country and, were disturliances to break out tomorrow in Keonjoor, Angool, and some of 
the adjoining Killahs, 1 should liave to dof)end 011 nativfi inforuKition alone as regards tlie 
roads and passes leading into tliern ( 1 : 8 () ]. 

There is not a record in this office whiidi throws any light on the subjecd, ... Boundary 
feiuis are not nncomnion amongst tlie Tributary Rajahs. Tlie boundaries of etu^h...should 
be defined. ... I would, therefore, recommend that the Surveyor be apjiointed an Assistant 
to tho Superintendent, which would empower him to settle these disjiutes at once* [ J. 

Early in 1842 Bedford reported that by the end of the season Smytil's party 
will complete the unsurveyed portion of his division...together with the detailed .survey and 
measurement of the tributary muhal, Ivillah Bankee. ... But for this last...Lieutt. Smytli would 
liave been able to commerce on the buttwanUi survey of the Mundlogliaut ost>ate in District 
Hooghly**. This, however, has now been...postponed until after the rains of 1842**. 

The move to Hooglily District was not made, for Smyth’s ])arty was amongst 
those broken up at the end of 1842. He now took furlough, having established 
himself as a surveyor and organizer of unusual al)ility | pi. 10 |. 

Fitzpatrick's start in the northern division, Balasore, was more successful than 
the others, and the Collector “appears throughout to have given the survey his 
most cordial aid". During season 1839-40 outturn was further increased, and cost- 
rate of tho combined professional and Jehasrah surveys reduced ; 

Tho progress of my survey was not hindered much l>y boundary disputes in tho beginning 
of the season, but in tho months of March and April considerable delay wivh exporieaced, and 
in May two square miles were only done, after which there was not a single village of any other 
purgannah ready. ... I was obliged...to suspend boundary operations, and to sot all piu’ties 
in bringing up the details, which I was able to elTect l)y the end of May. 

^Report from DSG. paras ; brc. 31-3-40 ( 3 ). *4). Hough, Dep. Collr., Cuttack, 12 9-37 ; Ben 

BirekAR, 1840 IIT ( 72 ). »froin Comnr. 17-3-40 ; bug. 8-9-40 ( 72 ). ^ from Comnr. 2-11-41 ; brc. 

Mt-ll-41 ( 13 ). ^batwara -- division of estate among co-owners for revenue purposes. "biu . 13- 6-42 
( 6) & 1--8—42 ( 32 ); map, Cuttack Hist. meio. 50 ( 14 ). 
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Two causes contributed much to interrupt tlie interior parties. The principal was the 
ddhculty of the details in the villages. ... Every field, however, minute, which was distinctly 
marked, was surveyed and noted in the map. The other cause was the cholera, tlie fear of 
which...operated so powerfully...that for several days all work was suspended, or very 
languidly carried on. I reported several deaths, amongst others that of two smart moot- 
Buddies, which crippled much the progress of that branch of the survey. 

The khasreh meaBiu^nont 8 ...havo been conducted with great accuracy, ... principally 
owing to the strictness exercised by the purtall ameens. At the commencement several 
villages were examined and found incorrect, in wiiicli c^ase tlie purtall aumeens had orders 
to seize inuiiediately the papers...of the aumeens who measured the village, as also those 
that belonged to the man sent on the part of tlie zemindar, and to forward both to me. 
Such a method left no charwje to the ameen to copy the old work, and he was, therefore, obliged 
to go over the whole. This I found had the desired effect, and ameens became more careful^. 
During season 1840-1, Fitzpatrick 

completed the porgunnahs of Sumnant and Byang, and his jmrties are now proceeding with 
the remaining southern pergunnahs. ... The whole of these are expectcKl to be surveyed by 
the end of season 1840-41, together with some lands belonging to the Kunkah Rajah. ... Mr. 
Fitzpatrick will then proceeii northward to the Jieighbourliood of Balasore, and...endeavour 
to effect a satisfactory junction with one or more of C/aptain Boileau’s stations of the Purus- 
nauth series, ... by means of which the positions of the principal places...may ultimately be 
deduced from those of the Great Trigonometrical Surv^ey [ 6 o, 233 

The Balasore survey was closed in October 1842^, and Fitzpatrick transferred 
to cliarge of the Rajmahal and Purnea survey | 184 |. 


Midkapore, 1838-43 

Midnapore District, of which Hijli was a subdivision^, had come under the 
permanent settlement, but was now oflSciaUy part of Orissa, and administered by 
the Commissioner of Cuttack. When Mathison was posted to the survey in April 
1838 the Commissioner advised him to take up work close to the station of Mid^- 
pore*’ rather than in Hijli, which should wait till the following December—“to send 
a surveying establishment into Hijelee at this season is useless—in 15 days there 
would not be a man fit for duty[ 186 n.i, 403 ]. 

No boundaries had been cleared in advance, and the Collector had to apply 
for a special staff of Deputy Collectors, his own staff being already overworked. 
Mathison therefore spent his first months in the higher ground of the headquarters 
pargana, taking the opportunity of training his newly recruited establishment. The 
Commissioner directed that the parganas of Midnapoor and Burraboom 
should bo surv'eyod. moasurod, and settled. Wliether you will eventually have the charge 
of this survey or, as was ciriginally inttniderl, have the survey of Hijollee, I carmot say. I 
have recommended that you should be appointed to Midnapoor, and another surveyor and 
party appointed at the commencement of the cold season to Hijelloe. ... 

The mornings in this part of the country are nearly always fine. Wo have not had one 
wet morning this year yet, and in liigh lands, such as those in tlie neighbourhood of Midnapoor, 
considerable progress may be made even in this season*. 

Mathison reported to the Deputy Surveyor General that he had 
seized every opportunity between the showers, ... instructing the establishment by traversing 
one or two neighbouring oompouuds. I have...entertained 3 native lads for the professional 
survey, and 10 clashies with whom I...commenced upon the botmdary of the station. ... 

Since the 16th my establishment have been daily employed, when the weather permitted, 
upon the boundary and interior survey of tlie station of Midnapoor. In consequence of 
almost daily rain, and having been of late deprived of the services of my assistant Mr. [ C ] 
Blaney by sickness, but little progress has been made^. 

He reports to the Collector on 10th Augxxst that “after having completed the 
survey of the station and cantonments, ... which I hope will be in a few days, I 

^from Fitzpatrick, 6-12-40 ; bro. 30-3-41 ( 7 ). ‘Report from Bedford, para 40; bko. 30--S-41 ( 7 h 
‘mbio. 66 ( 7-1 J ); Balaaore Dint. ^mbio. 42 ( 4, 6); Hijli by Robt. J. Rose [ ni, 19 ]. *fem Cornnr, 
23-4-38 ; bbc, 12-4-38 ( 216 ), • dlb. 37/46 ( 33 ), 6-7-38. Mb ( 37, 47 ) 16-7 & 1-8-8S. 
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propose commencing the measurement of the lands belonging to, and adjoining, 
the city , and on 1st December he reported that "the measurement of the lands 
near Mi^apoor IS now nearly completed, and I hope to commence a main circuit”*. 

JJy November the Collector had obtained the staff necessary to settle and demar¬ 
cate the boundaries, and Mathison obtained instructions for the khmrah survey ' 

Lands surveyed to Iw clas.Hifiod ;-let. All cultivatel...ftt, time of settlement - 2nd. 
Fallow, and lately m cultivation — 3rd. (hiltiirable waste, no si^is of iiavin^r at anytime 
been under the plough ~4tdi. Unculturable wiwte, will never...be cultivaf ed. 

The Revenue Board have detormined that tlie native moasupernent should be made i>y 
contract, and that tlio auineeiis employed under the Surveyor shall contract, for tlie prepara¬ 
tion of only such part of tlie Hold hook as is immediately connected with the measurement. ... 

l.he cfnm [ written record ] —the first 5 coluniUK being connecteii with the survey contract 
witli the Surveyor, ooluimis fi and 7 relate to tlio settlement, also column 8, the assessment 
of field maps is direc.te<l, ... prepared by tlie Surveyor’s aumeens^. 

^ whilst Mathison now made a start with his programme for season 1838-9, 
Egerton from Bihar | i8j | was posted to charge of the survey of Hijli^, on which 
he made a start in January 183V), liaving 

all the arrangements of a new survey to make, and t(» eoiidiart it amidst very serious 
ohstHddes ill a jimgle district infested witli wild beasts, and closed for soirie tinif* aller any 
heavy fall of ram. He had alsf> to omhine therewith the klmsnih mefisuroments which at 
Furkya were under the (/olle(*(or s supcsrintendeiruMi f 183 ], mi<l experienced, in common with 
all the neighhouring surveys, great didiculty in prineiriiig contracting annieens on moderate 
terms ( 170, 190]. HijelIce, moreover, is notoriously unhealthy, and all claastfs of the survey 
estfiblishnient sufftired fuost severely. Lieutt. Kgerton himself', ... after sfjveml attacks, was 
at length com})elled to proceed to .lllngland^. 

After the departure of Lieutenant .Egerton | Aug. 1831) ] tln^ Hijellee survey was com¬ 
bined with that fif Midnapoor under Lieutt. Mathison, who in addition to iiis r>vvn work...has 
very /.ealonsly exerted himself in bringing up the litvivy office arrears caused by Lieutt. 
Egertoii’s sudden departure, and tlie continued sickness of his establishment. 

During 1838-9 Mathison worked in the Midnapore pargami ; 

The ai’ea surveyed...was 380 square miles. Except for I European officer arel 4 native 

surveyors from other surveys, the whole of the establishment was new and untaught. Of 

the district surveyed more liian lialf is a dense saul jungle [22011.9] ami...a forest tract 
requires much additional labour in the clearance of lines and area calculations, whicfi are... 
multiplied by the uocossity for having short lines. 

Tlie country is also greatly infested with elephants and hears, and the native surveyors 
with their parties are very unwilling to commence mm irk liefore a certain time of the day. 

But the chief interruption...is the difficulty...of securing the att endance of rnookhtiars and 
other village authorities to point out houridarios. Parties have repeatedly returned to camp 
without work, having waited...the whole day for tliese people, and 1 liave myself..been 
compelled to leave off work for the day in consequence of their non-attendance [ 179, 187 ]. 

As long as the field ojierations lasted, the whole <)f my time from simrise to sunset, and 
often later, was daily devof/od to the sufiermtendence of the survey. ... There is necessarily a 
great deal of exposure ; the climate...renders such exposure highly liangerous. During tlio latter 
part of the season a number of my f)eop 1 e were daily seized witli fever, and on my last main 
circuit my head amoou and a khalasi, out of about 12 persons with me, died of jungle fever. 

Though, like other revenue surveyors, he was invested with magisterial powers, 
these did not avaiPmuch in compelling attendance of the local people! He “ had not 
the time to assume the duties of a kutchery, and to prosecute and fine offenders''®. 

The following year ho had to explain and put right a number of discrepancies 
which the Settlement Officer of Hijli foimd in the kliasrah records ; 

Long before the end of the field season [ 1838-9 ] Mr. Egerton, his senior iissistant, and most 
of his native simveyors were laid up. Many of these latter went to their houses, ... and some 
never returned. ... Mr. Egerton was scarcely able to attend to the accounts up to the day he 
embarked for England, and the whole task devolved upon the senior assisttmt, Mr. Wilson, 
who was previously obliged to leave Hijilee long before the conclusion of the work. 

* DLB. 37/47, (30); plan of Mirlnapoor cants., sd. Mathison ; lon^ 87® 18' e. by J.’s satellites; lat. 
22® 26'05'N. by Siriufl, Aldebaran. Capella ; place of obsn. Bungalow Z., 0-11-38. *ib. 37/46 ( 39 )* 
12-7-88. • Hijli, salt agency till assigned to Midnapore, 1836. * Report from Bedford, 13-1-40 • paras 

36-8; BRC. 11-3-40 ( 77 ). *^I)LR. 37/46 (142-60 ). to DSG. 8-7-39; 19-2-40. 
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Egerton had retreated to Dum Dura for the rains, and it was there that Wilson 
had struggled with the Hijli papers, and finished off the Pharkaya maps [ 183 ]. 
He took the field again at the end of September. Mathison found it hard to check 
up Egerton’s work, espt)cially in the foi’est area, and the Settlement Officer asked 
to have all tliene villagefri markotl and tlieir locality rnatie Icnown me. It would then bo 
necessary for oompoteat persons...to show the boundaries, otherwise...how they would be 
ascertained, unless tigers and buffaloes ( the only inhabitants ) an vested with the powers... 
of amin rnookhyas^? ... Between the east boundary and the Siirple River is a dense jungle 
infested with buffaloes and other wild annuals, so that the .survojmrs could not enter. It was 
triangulated l)y Lieutt. Egerton in person, and the course of the river, etc., sketched'-^. 

The Settlement Officer Imew his district well, and warned Mathison before the 
opening of the field season that ‘'Nothing has yet been done in the way of laying 
down boundaries for the survey. It would...be useless to send an officer down 
to Hidgelec just now. He would require to be tveh-Jontefl/'^. 

A suggestion was made that the khasrah survey should be transferred to the 
Collector, but he would have rioiu? of it ; 

Lmit. Mathison has .survcyoil one lac and thirteen t housand acres without having boundaries 
of estates or villages systematically laid down by the Collector, ... suttieient proof of tlie 
feeiaibility of surveying...without the expense of an establishment under the Collector. ... 

Now tlio following reasons occiir to me why the maps ought not to be jiropared by amiiis 
under ilie...Collector, but by the Surve>'or. 

1st. My total ignorance of everything relating to the malving of maps and surveys, and 
my want of time to make myself acquainted with the subjects. 

2nd. 'fhe worthlessness of the bast maps that common BengaltM) arneens have over made. 
I refer to Mr. Bruce’s'* ma|>s of...Mysadul. Tlie amcon who prepared tlieso rnajis received 
15 or 20 rui»eos per rnontli, exactly the .same salary that native surveyors can be engaged for. 

.3rd. The impossibility of immediately |>rocuring a sntficient number of aurneens capable 
of making the likeness of a map. 

4th. 'f he fallacy of expecting to surv'oy and may) bet ter and more easily througli the agency 
of ignorant and inexpert men, where even educated and sciontiiic men exjiorieiice difficulty. ... 

A khusrah measurement falls short of wliat is required. ... A map showing every estate 
on the Towjee is...required, aiid...nothing loss should be accejited. The chitta of a khasrah 
measurement will certainly be liiuch more useful than maps made by common aumeens. 
Mathison contended that though he did manage "without a Deputy Collector’s 
aid, ... the result has |)roved that work would progress far more rapidly with a 
previous demarcation”. A conference was called and the Commissioner ruled 
that "the boundaries should be settled beforehand by a Deputy Collector, and 
...the survey of the fields...carried out by arneens working under the Surveyor”®. 

During 1842 discrepancies were reported along the junction of the Midnapore 
survey with Fitzpatrick’s work in Balasore, and Mathison was called upon 
to examine the porgunnahs. ... I shall be greatly astonished if my a(?coimts are wrong, for I 
see the oalculations are my own. ... They played me a similar trick last year by disputing the 
size of my beegah.s. and sent a memo of calculations including barleycomsfi which my y)oor 
decimals of an inch luul to be turned into. The Collector now brought out his calculations of 
areiVB to yar<is, but whore he found such an item, God knows ! It is no joke having to do 
these things twice over becau.se karanees^ and Deputy Collectors do not agree with me. 

He grumbled at having to plot on the 8-inch scale ; • 

I wish this large scale...was at Jericho. It is four times the work of the former scale, and 
the Revenue Board now take rougher work. Neatness is not to be had. 

Messrs. Lane & Watson® have met at the jun(?tion of tlie two surveys, and this 2nd revision 
shows a result similar to that communicated. ... Mr. Lane, finding such an enormous difference, 
carried across the circuit two other series of angles, and the accounts by each of these brought 
out precisely the same bearing as by the route of Mr. Fitzpatrick’s stations. ... It is a matter 
of total indifference to me wliother Mr. Fitzpatrick’s operations are right or wrong, ... my 
object being to sh(jw the correctness of my own work, and this I submit I have done®. 

J^DLE. 37/47 { 17 ), 6-45-40. *ib. ( 25 ); to DSG. 31-7-^). ®ib. 8-11-40. ^Thos. Bruoe, bos., 
1826. * DLE. 37/47 ( 165-67 ), 6/23-6-4i. *1 hat^l cubit, about 18 inches ; 1 I apan, about 8 

inoho8^12 angul, or width of finger; \ angul^^jnu, width of barley-corn; 1 jaw =«6 mustard Heeds, 
’ikardni *= writer. •Wm. Lane, sub-asst. from Midnapore ; F.C. Watson from Balasore. •dle. 37/48 
(34, 43), 7/11-6-42. 
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Bodlord found “oveidiasto and want of due care are clearly established against 
Mr. Watson , and the Coniraissioner t hen recoininended tlial a small purtailing 
establishment be placed under a Dejmty Collector” de})uted to check all the records 
on t he ground. Malhison lesented this proposal tliat his work sliould be cheek(‘d 
by a non professional officoi', and rc'coininended that ‘‘in futuie operations, tlie 
khusrah be abolished in toto, and that everything be laid down l)y survey”, lie 
liad to admit a serious charge...made against...one of the senior sub-assistants. ... 
The traverse book gives 2SI acres, but tJie (kdlector’s map has ()81, and so also 
has my area notebook in my own handwriting^”. 

In February 1842 Mathison wris recalled for military duty, but the orders were 
cancelled after protests from Bedford and the Board of Revenue ; 

'^rtie KiiddfiM reiirioviil of LiButt. Mathison...will...occasion very great OTubarraHsmont. 
Tho statB of landed prrjirorty at Mi(iuaf)orB is pocnliar. ... Licutt. Mathison has l)BBn n(>w 
Bmploy<^d soino years in tlie district, and the local knowledge which lie has acquired, as well 
as Ills active, eiiorgetict, (character, qualify liiin l>B(,ter...tfHvn, perhaps, any otficr ollicer who 
<u)nld be apj)ointed. Moreover tliere is at jaesent no assistant available who...coukl he 
entrusted, even ternp<»ra.i‘ily, with charge of the survey^. 

Whilst other surveys whereto be closed down at the end of 1842 the Midnapore 
survey was one of the few ordered to “be prosecuted to a conclusion” | i8i |. 

Lieutenant Egerton was...appointed to snrvaw tl)e temporarily settled inahals in the 
Hidgellee division...iiroparatory to a revision of the assessment. ... Another [)arly was formed... 
under l.(ieutBnant. Mat hison f or I lie survey of the large mehals in Midnapoor which luvd hoen 
pnrclui^ed on account of (government [ 177, J. ... 

Jn t.liB ne.Kt season tlie ])arties w’ere consolidated mulBr Lieuterainl. Mathison wlio, alter 
finishing IliB unsettled mehals in Hijellee, suggested...completing tlie map of that division... 
t>y the geographical snr\pv of ifie intermixed settled estates. Phis was sanrtioued, and it 
wtiri ordered tlia-t tJie sma cy should include also a- demarcat ion of tlie lioundaries of estates. 

Extending tlie survey to the whole Midnapoor District was...event.na.lly sanctioncMj. ... 

The surveyed area amounts now to 2,575 sijiiare miles, ... Joaving for survey an area of* 
LhhO square miles. Of this remaining area about (550 square miles...migfit he surv'eyed topo¬ 
graphically, without ...village lioundarios. ... In the otfier pergunuahs...tlie village houndaries 
have already been laid down at a consi<ierahIe expence by tlie revenue authorities, 'fhe 
remaining work may...occupy nea-rly two more seasons, at a cost of about 50,000 nqiees. ... 

'iOiere is, besides, a large tra.(*t/...in tlie wastorn part of tfie district called tlu' Jungle .Melials 
[ i(So n.J ), conqirising perhaps 2,000 squaiu miles, whicli it has been determined to survey 
geographically, merely defining the [lergunnah ( or melial ) boundaries'^. 

In spite of Mathison’s confidences in his profeHsional sur vey, it did not always 
conform to the true limits and areas of the estates and village lands, nor had he 
been abk^ to ensure that t he khavrih measurements of tlie amms working under his 
orders agreed either wit h his professional survey or the trm: iKumdaries. (If some 
village areas he reports his belief “that in many of them 1 [ior‘(‘ is a detoiniination 
1.0 conceal lands, ... They are all far short of the real ureas ”* | 177 |. 

Mathison handed over to Wilson in 1844 and on his return froiv^ furlough 
reverted to regimental duty. 

Many errois and disei’cpancies wei'e shewn uj) during the settlement operations 
that followed, and a special revision detachment was enijiloyed for 1 hrec^ se^asons 
after Mathison had left, without evem then establishing full contidonce'^. Similar 
failures in other districts led to tlie regular appointment of a (uvil Superintendent 
or Settlement Officer in charge of both survey and settlement operations. 

It may here be noted that the settlements of the Orissa districts of Puri. 
Cuttack and Balasore, based on the surveys of 1837-42, w’^ere extended to a full 
sixty years, though originally intended for a thirty year period. The next survey 
and settlement of Midnapore took place after 1873®. 

^ l>Mt (117. 153. UU> ) : IS ?i : 21 27 0 42. * in’C. 12-:L42 ( U) ). ='fu<c. 24 IU~42 ( 13 ). ‘from 

Comnr. 22-41 42, imc. 13 3 43 ( 73 ). '^froin DSG. 2042-^42 { 4s 51 ); ih. 17-5-43 ( 4 ); DDn. 5(12 ( 14(i ). 
Rev Bd. in Rev Dept. 11 7 51. «Imp duz. xi ( 85 -98 ); xx { 4(5 ), 




CHAPTER XII 


IIEVENUE SURVEYS, LOWER BENGAL & ASSAM 

Calcutta, 1841-3 — Hundarbam, 1830-41 — Chittagong, 1835-42 — Arakan, 
1834-42 — Tippera, 1838-42 — Sylhet & Cdchdr, 1836-43 — Lower Assam, 1830- 
42 — Upper Assam, 1838-43 — Methods of Survey — Outturns db Cost-rates. 

/^ALCin^TA was a ricli aud growing city, and there were many difficulties in 
I I maintaining registers of landed property and its owners. In 1840 the Board of 
^ Revenue took legal advice before starting a survey of the suburban area 
called Dhee roiulered necessary b\^ tlu^ difHunlty which is exporionoed in 

identifying the nuTnerons holdings, ... and by the supposotl fraudulent alienations of land 
from the rent-roll [ 111 , 136 ; iv, J 77 I. Such a survey could not l>e well instituted in Calcutta, 
in wliieli, being under t lie jurisdiction of tlai Supreme Court, the laws of Kngland would offer a 
bar to the prosecution of the survey of any lan<ls...or tenementK against the will of proprietors, 
who could have their remedy at law for trespass**^. 

From 1841 Deputy Collector Michael ("row was employed 
in the survey and settlement of Puiudianogram. ... Mr. Oow’s attention has been devoted 
principally to field duties, and he has (completed...the survey of two largo subdivisions in the 
Soorah Division, comfirising 94 holdings with an area of 335 beega-s. 

'fhe Deputy (■ollector’s proceedings at>t)ear to bo conducted with much judgement. ... In 
the neighbourho(Ml of C'liitpoor he experienced ‘greater c.ordiality and readiness on the part of 
tlie landlioldors to afford the requisite information’, and...‘ground for two excellent roads 
lias been allotted b\ cert/ain zemindars, wlio have allowed a number of their trees to be cut 
down to ofien a free communication, ... and convicts are now constructing these roads’^. 

At tlio end of his first season (h'ow estimated that he would be able to survey 
and settle the revenue of about HdOO bujhas a year, more ilian 2,500 acres, at a cost of 
about. Rs. 0,000. Ho hopiMl to complete the work in another four years, tliough he 
did not know exactly 

the entire extent of Ihmchannogrom. ... The villages...forming tht» liormdarie.s...do not, in 
the absence of any maj), ... enaiile me to fli.siniver the exact quantity of land included. ... I 
have, however, eiideavotiretl, hy marking out tliose boundaries in poucil on Captain Prinm>p\s 
lithographed map [ 111 , 13 ], t.<> ascertain...the general direction of the district boundaries'*. 

Oow (lied in 1840 and the survey was completed by 1852 as part of the revenue 
survey of the 24-Parganas District. Probably about this jxiriod, a survey and map 
of the roads in Ballygunj was made by Alexander Daniel!, wliilst head-assistant in 
the Revenue Survey office'^ [ 268 ]. 


SUNDARUANS, 1830-41 

A considerable lengtli of the Sundarbans boundary had been surveyed before 
1830 by Thomas Prinsop and Alexander Hodges [ m, 141 - 4 , 458-9 ]®. Hodges was 
now working eastward tlirongh Bakarganj^ under the general direction of the Com¬ 
missioner, William Dampior, surveying and marking the limits of the reclaimed land. 
(Government was anxious that the whole boundary eastward from the Hooglily River 
should be settled beyond challenge ; 


* Panchanuagram 55 villages, area 24 sq. m., tr. in 1757 from 24-PargajjaH Dist. as Govt, estate ; 
Jmp Gaz., XIX ( 378 ). ^j^tooD., Gen., 23-1-40 (131-3). *beo. 23-5-42 (24). Hrom Crow 
25-5-42, BRc. 1-7-42 ( 14 ). ^ Ben Supply Begr. 33 ( S-57 ). ^ Ben, Regr. 98 (108, 115 ) ; lithd. maps 

by Hodges, 2 -inoh & 4*inch. ’mbkj. 40 ( 5 ), J-inoh skeleton map, 1836. 
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Th» Commissionflr should himaolf go ovsr the lino, and determine on the spot it’s accuraoy 
OF othorwiso. If fehin ha<l bewwi don© originally, fch© partiofej ooncorruKl and th© public function* 
arieg would have been spared much...vexation. ... 

It is to be hoped, however, that the oinission may now be sujiplioil, and future litigation 
on this important point terminated, 'rhe Board are...to call on Mr. Damfiior to firoceed in 
person to that part of the boundary line whicdi lies ooiitiguoua to Mr. I, O. Elian’ osUtos, ... 
taking Captain Prinsep’s .sur\"ey maps. ... and employing the [)regent gurvoyor, Lieutenant 
Hodges, accurately to lay down the true line wherever ho may tlecide that Captain Pririsop’s 
demarcation was ofToneous, and carefully to supply all dofi(;ienceg or ambiguitioR which he 
may detect^. 

Ill 1833 (Tovemnient onioixHl that Hodges should take up the survey of ’the 
islands and churs on th(> Meghna" as they ‘‘contain very considerable estates, then 
khas propi^rty of the State’'2. Hodges started on Sandwip, and at the end of his 
first season reported that he had 

surveyed in the moKt minute manner about two-thirdR...or the island. 1 tiroposo proeinnling 
forthwith to Calcutta to make an arrangement for an increa.se of establisfiment sons to (!om- 
rnence operations in tlic held as soon as possible after the rainy season. ... My surveying 
estalilishrnent ...i.s altogether uisufhciont...for carrying on a survey <)f this imf ure^. 

Gov’^oriiineut doubted the value of making a field-to-tiold surve}^ of Sandwip ; 

It i.s in contemplation to ima-ease t he subordinate establislunents of the g(‘ientitic survey, 
and pursue tlie rneasnremefit under Lieut I. Hodges more in a(’(*ordance with th<^ system of tlie... 
VVostorn rhvninces f 212 -4 ]. ... It is indeed doubtful whether scientilu' survey of chur and 
alluviated lands, whicli must lie constantly <*liauging their e.\.terior figure mid area, is worth 
tlio expeuce. ... Where the W'ork is...on a large sc.alo. <is in the osl-at/O of Sundeof), ... it should 
be brought to a com^hision as speedily as po.ssiblo. ... d’he tield measurements sfiould he che(*ke<l 
by the Surveyoi', and tl»e settlement should follow so imniediati^ly that a repetition liy the 
Settling Oftieer...should seldom or never be neeossary'*. 

Hodges urged that tlie survey sliould be continued 
for auotlier .season at, least, to allow it a fair trial. ... My estalilislunent was totally' iniide- 
quate, ... luiv'ing only oneassisOmt, and even his services were witlidrawn from me two months, 
being em|.)l(.>yed...oii the talookdaree measurement, whieli was subsequently...abandoned. 
Having lieeu upwards of a \anir at tached to a rev'enuo survey in the Cjijier Pro\uiu*ofl 
[ 111 , 157-8 |, l...eaii safely say that no iulbrmatioii Itoui that quarter w<.)uld T>e a])f>licable to 
my survey, d’lie features (»r the laud are quite different, and the...interior nieasurement in 
the island Is doubly laborious^. 

The Board of Revenue agreed and pimsed for an uicrease of establisfimerit 
and completion of tlu* Sandwip .survey ; 

Tlie local revenue olH(?ers...iiisisteil ufxai liavutig every lieid and every [latcli of laud laid 
down in the mai», which was found quit-o impracticable without an increase to the Surveyor’s 
establishment. Moreover, the land is so mucli subdivided, and the holdings are so intermixed in 
Suiidoep, as in Chittagong and t-he eastern distri<*ts generally, that tlie delineation of them... 
could not be accomplished except by...a larger scale of drawing than tlie usual ...<1 imdies to a 
mile. ... Tfie Board do not hesitate to refloat their former ap|)Ucation for the appointment of 
a separate survexor to the district of Chittagong**. 

After another field season on Sandwip Hodges spent the rains of 1835 at Chitta¬ 
gong, and then took furlough ; 

I made all tlie observations required for laying <lown...the station of Xoacally% the islands 
of Hattia, Barnnee, and Simdeep, and the Chittagong cxiast to the eastward of Simdee|), from 
which the general mai)...has been constructed. ... What remains to bo done is...a continuation 
of the measurement of mouzas, and the construction ot plans...with table of aretis, ... the 
above being adder! to my general ma[) on the reduced srtalc'^. ... 

I propose rny procrwdiiig to the islands again in the middlr^ of November, and jilar^iag the 
field o|>erations on such a footing as will allow Mr. Parker [ 198 ] completing the survey...in 
the course of the ensuing seikion. This I shall be able to do by the 20tli of Der‘embr»r. ... 
Lieutt. Siddons .should...receive charge previous to my departure, ... and...make...two or three 
of my native surveyors available for his survey at Chittagong. 

Ibto. 17-4-52 (7). Hb. 19 10-33 (29 .30). »ib. 13 10 31 {25); from 19 5-34. 

^ from Bev. Bd to Oomar.. 27-6 34 ; btc. 13-10-34 (25). Mrnm HodgoR. 2-7-34. «fmm Ihn . Hd. 
26-6-34. ^MAIO. Miao. 8-0 -36; 12-0-39; plans of “Baumney & Xoacolly", by Hodtjes ; copy In .John 
Parker. 
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Mr. Parker, who has boon employed under me three seasons, is both clever and indefatigable 
as a surveyor. ... After C{)U(*luding the survey he can return to Chittagong, and prepare the 
necessary plans, calculate areas, tVc., and submit his work for Lieutt. Siddons’ inspection^. 

The (commissioner in the Sundarbans rnamtained a surveyor permanently on 
his staff, and in 1839 Parker was directed “to define the boundaries of the Sundar- 
bans wtirste according to ("apt. IVinsep’s map, and to lay down substantial and 
durable land-marks to prevent ftirthor encroachments''. In 1841, Charles Mullins 
from the Chittagong survey was appointed Surveyor in the Sundarbans on a j^or- 
manent salary of Rs. 200 a month and Rs. 100 for establishment, boat hire, instru¬ 
ments, and stationery, whilst in the field^. 

Early in 1835 a survey was carried out in the low swamp-land of the 24-Parganas 
and Jossore districts to the north of the Sundarbans forests, wliich is still, one 
hundred years later, largely under water during the rains. The Board of Revenue 
asked for a surveyor to accompany tlie Deputy ( 'Ollector into the rruifasal 
<luring the prosont culd Hoasoji, in order that the external limits of the extensive and 
valuable tracts of swampy land...may bo accurandy defined and mapped. Soveral large 
tracts in the vicinity of Baraset, and...tlu*ongliont tlie lower parts of zillalis Jossore and 
Nuddea, which might have been almost termed lakes at the ptjriod of the permanent settle¬ 
ment, and whicl) consequently were not included in that arrangement, are gradually filling 
by dejiosits, and the annual gr(>wth iind decay of vegetation. ... 

The contostB of the land-holdorH, ... to obtain ]>osKe.ssion of tlie rich lands from which 
t he waters recede season by setison, are frequently attended with very serious l>reaches of 
the poa(ie, and much vexatious civil ligitation, ... 

Bheel Bailee, ... 17 or 18 square imlo.s, ... will yield to Government several t housand rupees 
per annum at prescmt, and a much larger ovent iial revenueh 

Morgan Blandford ( tii, 425 ; pi. 3 ] who had worked under Gerard many years 
before, and now had a business in Calcutta, was nominated for this survey on 
Siilary Rs. 300 a month, but died very shortly aftor^. 


(Jhittagong, 1835-42 

In 1829 the Board of Revenue asked for a new survey of cultivation and waste 
lands in Chittagong District, to ascertain the extent and boundarios 
of...lands which the zemindars...have surreptitiously annexed.,.or alienated since the year 1790 , 
and since...the perpetual settlement [i : 140-1 ; it, 177-8]. The Commissioner strongly urges 
the expedienc.y ...of...a survey of the entire dLstric.t..,iuKler...professional Fkiropean orticers. ... 

He i)ro[K)ses tliat the survw shall commence with the Nizampoor porgimnah in the vicinity 
of Chittagong, which is the most valuable pergiuinah in the district. ... The Commissionor 
suggests that the Dej>uty Collector shall accompany the surveying oflioer and investigate all 
c laims to lands held exempt from assessment. ... Th(» work of one. season would enable the 
revenue oflicers to resume and bring under assessment lands, the revenue of whi(di would 
more than suflice to cover the annual expeu.se of the {iroposed survey [ 198 

It was some time before a comjxitont surveyor could bo found, though in 1833 
("harles (Juthrie [ igb ] was employed for a few weeks “to survey and superintend 
the embankments of the Noabad and khas mehals". From October 1834 Henry 
Siddons was appointed Surveyor in Chittagong, to survey estates that had 
belonged to “the Ghosal family", of which the reversion to Government was 
under consideration®. He took full charge of the survey from Hodges at the end 
of 1835 [ 364 ]. 

Siddons was responsible only for professional control, working ahead of the 
detailed khasrah carried out by the revenue staff. After his first season he esti¬ 
mated that his survey would take four full seasons, and it was decided then to 
double his establishment and monthly expenditure^. 

By December 1837 work was progressing well; 

•from Hodges, 20-9-35; brc. 1.3-10-36(8). “ih. 10-1-41. *from Rev. Bd .30-12-34; bbo. 
IS-l-S-O (22). ‘it). (23); 22-1-36 ( 26). ‘B Rev Bd. 7-7-29 {.Vi 6). « btc. 13-10-34 ( 26. 28). 
’bb<’. 4-10 36 ( 3.6). 
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I have run nimiy linos, fixed peaks, and obsorvotl latitudos, and liavo derived mueh infor- 
mation aiid asHistaneo from Liout. ("ol. Choape’8...rouG:h protraidioM of Iuh siirvoy of Chittagong 
in 1815 ^ Itt I 111, ]• fho only rot.iirriK aro tho rnonza ma])s, tho tliana inapa, a Btato- 

moiit of areas, ... ajid an aljstniot...(;lassoa |)rodii(!tivo” and ■‘im|)rodnrtivo’\ No land¬ 
marks wliatovor are proservod in tho /.illah. Oral tradition among tho least intelligent... 
population I over met witli is t fio only reoord, exoept the chittas of former measurements in 
the Cijlloctor’s ofTic.e. 

T have the jiowers of Dejiuty Colhvdor, hut have seldom used them. 

His ostablishinout now coinprisod -- 

Lieut. SiddoiiR, ... (w, Ks. 526 j 346, ;^t>5 ]. 1 ap|)rentico 50 each, 

2 senior suh-assistants 200 each. 6 native assistants 50 ,, 

2 junior „ 100 „ 

'Ihe great scmrce o( dehiy lujro is in tlie intricacy of tlie village bounds. Since the first 
season I have been compelkKi, from th(» absence of firevious arraugemonts Ijy the revenue 
authorities, ... to instruct my .suliordinates to .survey tlieir portions of work on masse, 
the boundaries lieing settled by tbe Do|>uty Collectors, ... 

'riio seiiaratioM of the native from the |)rofe.ssionjd stirvey is incom[>atible witli i^lie/ipnoss 
or accnrai^y ; I mean mathematical precision, and not. the vaguenuss of a.]>j)roximation. ,1 
sliould myself liavo f)ositi\ely dectined tlie l.ask of su]>erintonding a- native moasuremout in 
Bengal, ... but a, man witli his eyes open cannot help jacking up experience, and if otUcers 
were atta-ched as assistants before receiving charge of surveys, the want of it need no longer 
be an objection to the comhiiiation of the two systems. 

Tlaai, boundary surveys wiadd be all that nee<l be required from tho professional assistants. 
Under .scientific guidance good permanent lk)nga.leo fielil nuksbalis^ migiit lie f)ro{iared, shewing 
every man's Imlding- [ iti, i .}8 ; iv, .:oo, .205 7, 220 |. 

Ho tliought it most oxt ra.\ ngaiit to omplo}^ pfdd assistants 

on Kucfi petty detail as tanks, ditclies, and fchmIs of waste. ... Checked a,.s the jiireeh is liy 
carefully selected otficors witli salaries of from 200 r.o 400 nij)oe,s, ... every useful |iurp(),se... 
would be mot by the t-otal areas only of villages being scientifically prt'parod. 

The ofTioer conducting tho juroob sliould furnisli tlio surveyor at tlie conclusion of tho 
rneasuremoiit of each mouza with a detailed statement of his unasse.ssable lands, the amount 
of wbicb, deducted from the lotal area...should leave tlie assessable portion. 

In any case whore the nativ^e Deputy ( ’ollector was suspected of inal|)ractices, the ineasuro- 
mont of one village in detail would settle the iioinf. and 

In Docombor 18,56 t wo of liis parties wore attacked by vUltigers ; 

la tlie first-namivl village the chain was carrie<l off and the party were allowed (juiot ly to 
retreat to their caniji. In A everythiug was carried off except tho tboodolite, which was 
rescued—liroken—liy the khalasis. ... The party was assault ed and the Assistants severely fieaten 
with tho iron-shod staff of bis own Hag. Tlie lo.ss of the tioldbooks...involvod mu( 4 i loss of 
time and (Minsequont exjiense. Nothing was ever recovered. ... 

All tlio survey parties in Puttea w'ore equally tliroatenod, as well as the Deputy Collectors, 
three of whom were likewise driven from flioir work, and one severely boateiP. 

Wt^ather was a constant obstacle to progress, and in May 1851) Siddoris was 
compelled to stoj) tlie fieldwork...for tho season. The hea\w rain...since the 26 th ultimo 
has now completely flooded the land, & my a.ssistants rei>ort their wading above their 
knees. ... Boundaries cannot be accurately traced, wdiile the definition of tlie scattered minute 
{lortions appertaining to some villages is impracticable. 

Even in tbe oftico tent it is impossible to carry on work with regard to t he preKiu’vation of 
the records, and to wait till the effect of tliis rain jiasses will only’ bo to exqioso this establish¬ 
ment to another burst, which may now be expected®. 

A long expected consignment of drawing paper was ruined [ 209 ] ; 

1 attribute this entirely to the packing, which was executed by placing tlio paper in a long 
rectangular box Tuado up of numerous pieces of old tin, most imjierfectly and negligently 
soldered, instead of being sent in a tin cylinder with la^t more than 5 or 4 junctions [91 ]®. 

Maiskhal Island, surveyed during 1838-39 was so densely wooded that it was only 
possible to survey the perimeter by sextant working from dinghies [ ni, 11 , 147 J. 
The original programme was completed in October 1839, and further work wtis 


'sketches or *to Bedford, 28—12-37; dlu. 36/42,(2), 

( 7 ), 13-10-38. ® it). 36/42 ( 204 ), 11-5-39. • ib. ( 246 ), 17-8-39. 


Mb. 


Mb. 36/50, 14-8-38. 
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thon found till the rains of 1840 in pargana Amrab&d [ 177 ], “at the head of 
the Bay of Bengal’’—in Nizampur^—and in Teknaaf. 

The long interval between the professional and khasrah surveys often led to 
disagreements, more especially in remote areas. Siddons accompanied the Commis¬ 
sioner to Teknaaf to investigate a particularly serious discrepancy found in the 
work of Owen and Guthrie of 1837-8. He records his 

entire approbiit-ioii of Mr. vSeiir. Siib-AssiMtant Owen’s work, which is extremely faithful and 
wellexeeutod. if 1 cannot bestow sucli unqualified praise on Mr. dunr. Sub-Assistant Guthrie’s 
work, ... I can still asiisert that the survey is substantially correct, (;.vnd ) tliat trifling omissions of 
deUiil observed by me cati in no way effect the general rc^siilt®. 

The Commissioner agreed that the professional survey appeared above reproach, 
but ordered a resurvey which Boileau carried out later, from which it appeared 
that “the principal difference was caused by a new line of boundary between the 
two villages, ...and a considerable reduction in the cultivation” that had taken 
place sinc^e the first survey. Owen, the original surveyor, explained that 
upward.s of 3 years have elapsed since my survey, ... a [)eriod in which...the features of 
a country undergo conaidorable (diaiiges. ... 1 was (lislinctl^' informed that my survey...should 
embrace only the cultiv ated tnicds, and that the wild and billy jiortion of it should be entirely 
omitted. On reaching my destination...in a ver\ reinole corner in tlie (diittagong District, 
ray disa|)pointment was exc‘es.sive owing to tlie reluctance of (be Mugs to...render any assis¬ 
tance in the way of defining the v^arious details of (tie land. ... 

1 was thereforti com])elIed to pro.secute the desired surv^ey on the meagre information 
furnished by those whom the mere desire of gnitifying ( iiriosity drew around me, and...with¬ 
out any public documents to guide or check my ])ro(u^edings. ... Deceive d by tlu^ dense jungle, ... 
my plan is a faitidiil portrait of the country as I saw it^. 

Discrepancy found along the junction witlithe Tippora survey to the north, was 
found to be duo to an incorrect value for magnetic variation used by that survey 
[ 203 ]. On his o\^Ti side, reports Siddons, 

the Chittagong meridian was dodiu^ed from a series of Sun's azimullis and amplitudes...in 
1837 . The survey was first (‘arried on by various parties ea(!h working on t.he magnetic 
meridian of tlieir res[)ective theodolites. When the ojveratious l)ecamo so far advanced as 
to render (M)ml)inatioii necessfxry, the iuc(mv'enie»ice of this was discovered, and the magnetic 
meridians were all I’cft^rred to the true one* | 20j ]. 

He knew that ilio survov’ was not of a high professiontd sttindard, and had been 
begun under tlie disadvantage of not knowing liow far it was iuteiided ts) be carried, Govern¬ 
ment considering it merely an cxperirnent. d’liis diflicultv was added to in the first season 

by the Deputy (Jolle(‘t<)r...selecting scattered spets...for the comrneiicem.vnt.tn consequence 

the mapping has been more of a patchwork than I could wish. ... As oiiorations became more 
certain, ...and as the surv^ey emerged from the jungle tracts, the it^quisite steps wore taken 
for ensuring its accuracy as a wliole. 

The map is first divided into villagers; the market places and salt golailis...are marked. ... 
Tlie moonsiff’s cfiucklahs art) the next- division, ... but tlie boundaries being not known even to 
the Judicial authorities, little more than the names (;au he given, and the locale of t he 
kiitchorree. ... From ev^ory public oflice here there will...be a recjuisitioii for this map, and 
I...recommend copies lieingmade uowof the central and soutliern ])arts, and after this season of 
the northern, as this is tlie only document preserving the results of the survey as a whole. 

The held books, [irior to the Deputy Surveyor General taking cliarge for the season 1837-38, 
have been kept in all manner of ways, some in ink, some in pencil, and are in an imintolligible 
delapidated state, wliilst the first rough protractions iiave all been altered and oxyiosed till 
they are little better than rags. Lieut. Siddons is well awaie how wrong all this is, but can 
justify himself firstly by tlie urgency with which his operations were pushed forward in the 
2nd and 3rd seasons of the survey ; 2ndly by the fact that at that time tliero were few 
trained as-sistants in Bengal, and such as were procurable were suffered to pursue their own 
systems, a^s pn^ferahle to incurring any delay^. 

At tho end of tho rains of 1840 Siddons handed over to his senior assistant, 
Edward Boileau, wlio brought work to a close by 1843. He rei)ort 8 in April 1841 ; 

^Imp Lib. if /*. ( 123 ), 1837-40 ; 2 inches to a mile. * dle. 36/43 ( 3), 16-1-40. *from Owen, 
23-4-41; i>LR. 37/61. * out. 36/43 ( 66), 30-10-40. »ib. (67). Oct. 1840 ; of. PR. ( 86 ); UDn. 642 (166) 

Waugh, 20-10-60. 
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I hftve...rny immediate diities as a surveyor U) attoml to, but am obli/ared U} devote 3 or 4 
hoxirs diiriri'i^ tlie day to piirtal calculations. I also devote on© hour before breakfast and 
another hour at night, so as to bring iny tost to a sj^edy close. ... 

On *iccouiit of my unremitting attention to iny d<jublo duties whilst at rekrmaf, I nearly 
lost my eyesight, and was com[)elled on account of an aflection of the eyes, brougiit on by 
protractiug.,,l.>y caiulle light, to leave off work of every kind for <nie wwk. 

J\> make up for that delay, 1 would ])r<.)coed to my field duties before t]>o sim rose, and would 
(rlose rny field book at suuset , reaching my tent near tlie only tank of goo<l water,..late at night. 
I had neitlier liorse nor Ijearors to carry me to tlie spot from whicli I was to coirimerK^e my 
day’s work. ... I seldom retired to rest before 12 at night, and, wlie?i exti-a attention was 
required for tlie monthly })af)er‘s, the nH>rning has dawned on me. Mr. Commissiora^r Harvey 
can inform you what rny appearance was on iny return from Teknaafh 

During season 1842--3 Boiloau and liis two assistants were engaged on an experi¬ 
mental cadastral survey in tluina Puttea on scale 16 inchas to a mile [ t8o~i ]. 

Arakan, 1834-42 

In 1834 a detachment from Saharanpiir under Patrick CliilPwas deputed to 
Akyab to test th(^ work of local liind-measurors by surveying 

tlie cultivaf ion of two or more circles in each district, witli a view to pn>ve the general 
accura(\v or otlierwiseof the,..soogrees, and tlie advanrage, or otherwise, of'continuiiiij: the same, 
or some modified, system of land surv'ey. ... It should lie made known...tliat this scientific 
survey would commence next year, leaving t he fiele(‘.tion of the | )articu]ar Circle till tlie moment 
when the survey is to coinmeiK'o, t hat, the soogrecs iiiay liave time to (Miiisider tlie advantage 
to themselves of establishing a charactx^r for honesty a.ud accuracy by making true retiirus'h 
Work was started in Akyab District, but wit hin a montli the whole party was 
back ''under medical care of tlie Surgeon ”, and lost no time in returning to (jalcutta. 
The Commissioner was deeply disappointed 

at this uiifortuiiato commencement- of the first attempt to effect a survey of this firovinco, 
but I trust- the pn^sent failure will fie no tiarrior to a r<Hiewed attem]>t. under more favorable 
circumstances. ... The jiai’ty did not macli Akyab until the latter end of Marcli 183 ;*), which 
pla<*e they left for Lajirainobra, the scene of their o|>erations on tlie 30 t.li of lliat mont li. They 
were engaged in the interior from the 1st to the J8th of Ajiril, liut actually employed on the 
survey only five days of tfiat period, during wliich most of ( he part->^ were taken ill with fever. 
... Four villages were surveyed, the total area of whicli wa'^ 2894 J acres. ... 

The differeiK^e between tfie I'esults of Mr. CliiM’s measurement and the returns furnished 
bv the village officers was in each case in<s>nsidera,ble. d’liere was in one instance a difference 
of seventeen fiecgas, and in tlie other of seventy. ... Tlie aiv.uracy of the iiati\'e n.aurns was 
shewn to be far greater t fuui c<)uld liave iieen expecteiP. 

The Hurveyv as not resumtMl as the sTiiail amount of nn enue in prospect was not 
(considered to justify the expem^e^. 

In 1840 the Commissioner asked for a survey of Clieduba Island, 
having rec-eived a]»plicationR from European gentlemen of la-rge c.afiita] for two gran Us of waste 
land, to the extent of 10,000 acres each, on the island of Cheduha. ... It is oxct>edingly dmir- 
able to have a regular survey of that i.slaiid imme;liately, not onl>' that the grants ivow applied 
for may be...accurately defined, lint...that it may bo seen what further grants may be given... 
without prejudice to...the ])resent ciiitivat.or.s. 

Thf: island comprises about 100,000 acres, of which not more than 5 or 6,000 are cultivated. 
A great deal of tlie waste area is com|iosed of lulls and is unfit for anything, but it would not 
take much time to .survey' tlie wJiole. ... 

There aix^ about 10,000 inhabitanl/S on the islaixl. If the grantees w lio now wish to locate 
there succeed, they will doubtless import .sev'eral tlioiis;ni<ls of ryots from Bengal, and the 
extensive growTh of sugarcane, hemp, cot ton, tobacco, tila.ck jiejipra’, and various otiier valuable 
prodiKds will be tlie result-. ... Wit bout a survey of it. we are all in the da-rk, and lianMy know 
what tracts can conveniently be assigned aw’ay, arnl what not. Xeithor granrees readily 
select those lands wdiich are host suited to their purpose®. 

* liru. 36/4.3 (132), 21 1 41. ^A.SMvi*'ll f 39 '^ j. 10 Indian measurers and Hcveral khald'^i^. 
^Calcutta, 29 - 3 - 34 , btc. 29 9 .34 { 6 ). ’ b to cii. 3 - 3-36 ( 2-5 ). ‘ iiac. 24 - 9-38 ( 22 ). Mrom Comnr. 
Akyab, 10 - 10-40 ; bkc. 29 - 12-40 ( 21 ). 
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Mr. N. J. Hudson^ was appointed “ Surveyor under the Commissioner of Arracan 
by order of 24th November, and after completing Cheduba his party was kept 
on another season to survey the island of Akyab. During the rains lie was 
released, and the survey carried on by his assistant Mr. A. Hudson, who resigned 
in December 1842, the Commissioner reporting that 

as Mr. HudHon has given little proof of zeal in tlie Horvieo...! have allowed him to quit 
Arracan, and I d(^ not tliink his departure will be any loss, ueitlier can I recornrnond his being 
employed again. 1 j:)ropose to carrS' on such surv^ey 8 ...with the native establishment...and a 
native draughtsman whom I have engaged at 40 rupees a montli*. 


•J'lPPERA, 183 S 42 

The survey of Tippera District, which lies on the left bank of the Surma River 
to the north of Bhuliia, or Noaklulli, was started by Joseph Phillips, of the 
Artillery, towards tiie end of 1836, with two assistants. He had a number of 
ainlns under his charge for “native ineaKiirementHis outturn during season 
1838-9 was only 56^ square miles. During 1839 his senior assistant, Browm, was 
ordered to Cuttack, and ho was given younger men from Monghyr and Chittagong. 
Bedford attributed his small output to 

l 8 t. Total want of native surveyors, wh(nn...Lieutt. Idiillips ha<l neglected to instruct. 

2 nd. Want of...properly settled boundaries. b\' wliich much v'alual>le time was lost. 

3 rd. The disper.serl nature of the lands under survey. ... 

4 th. Siitlicient work Moes not Jijipear to have been...provided, ... for...latterly one of 
his four assistants had nothing to survey ( 170 , t^4 |. 

5 th. The t)urgannah of Doorbye was not oivlered for surv ey untill just prior to the pre¬ 
mature close of the season by an imusuallv early rains. This )>r('vented Lieutt. Ffiillips from 
eompletiiig an extensive main (jircuit. ... 

6th. l.(ieutt. Phillip.s’ tiiiio and attenlioii seem to ijave heeii loo much taken up with 
boundary settlements, instead of being (n)ntuied...t;(> mere survey duties'k 

The Board of Reveniio did not agree that the survey had been “a char failure*\ 
and point-ed out that Phillips had been employed oji surv ey of 

the Govenimont sliare of pergunnah Buldakhal and...of some detached churs. Thei lands 
of Biiidakljal lie very mucli scat tered. ... Groat as has been the necessary expence, ... the value 
of tlie property (wliich yields a not protit over... the permanent settlement of more than a lac 
of rupees ), and tlie necessity of having it accurately defined, fully justify t he outlay^ [ 178 ]. 

For season 1839'-4() Bedford hoped ‘‘for bettor success. An efficient establish¬ 
ment of native 8 urve 3 ^ors has been provided. The boundaries are reported to be 
better prepared ahead, ... and sufficient work...provided to give uninterrupted 
employment”. His expectations w’^ero justified ; and the party siirv^oyod 
a variety of khass land in 13 pergunnaiis or rnehals, ... witli 59 churs of the Megria, Dalasurree, 
and Dukairoa rivers. A ruimber of connecting surveys ( rendered necessary by tlie detached 
nature (.if the r)}yerationK ) were also made, and hut for the failure of the assistant, Mr. J . Parker, 
on© of these would have been of great value in a goograpliical ])oint of view by comlhning the 
Tippera, Bullooah, and Chittagong surveys with the accurate triangulation of the IMegna River 
by Major Wilcox [ 265-6 ]. 

Tlie operation.s of the new season are under...Mr. W. A. Wilson, a steady uncovonanted 
assistant...who was appointed t(.) the charg(3...in October last. ... Season 1840-41 will embrace 
...khas lands in nine jiurgaiinah tuppahs, ... while parties will...be detached...to bring up the 
.. arrears of last season left undone in consequence of their not being jiointed out®. 

Phillips took furlough at the end of the rains of 1840, and handed over to 
Wilson on 29th October, who reported for season 1840-1 that 

Mr. A. Smith and [larty were on detached duty on the cliurs of tlie river Megiia during the best 
part of the season. Mr. late assistant Parker's station mark.s having been effaced from the 
ground precluded...any re vision... of his errors. The work was rejected and re-surveyed. ... 

Tlie opposition of the jag(^rdars was felt in every direction ; so much so, it liecame a matter 
of the greatest diflficulty to get a single ryot to attend the measurement. Even the Goverrimont 

M. Calcutta, 30-9-42, aged 24 y. 11 me.; possibly related to Jsathaniel Hudson, from 1817 Attorney, 
Calcutta. J^BRC. 21-2 43 f 140], Mrom Bedford, 13-1-40 ; Rev Bd. 11-340 ( 77 ). «bec. 13-3-40 
(12). Mb. 16-2-41, 
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ryotB wore now afrai(i to point out the liind«marks. d^xlookdar Surnboobooan, having oollochKl 
about' 200 niori arinod with (rlubw, «uddonIy attackod tn^'^ a^^ist-ant Mr. Hayward and hin party 
...in pergunnah Harnnabad on tho morning of 13Ui April 1841; [ Hovoral ] wore sovoroly 
bnaton, and Mr. Hayward obligod to ropair hastily to a neighbouring villageh 

At tlie c ](>80 of season 1841-2 Wilson took tho party down to Calcutta where he 
finished off his reports and niaps'^, and the party was broken up on 15th October 
1842. 


Syliiet & Caciiar, 183(>-43 

Thomas Fisher liad long been associated witli Syllud. and Cachar, as surveyor, 
as an assistant on tlie Quartermaster Cenorars staff, and as Political Officer [ iii, 
144 - 5 , 447-8 ]. In 1830 he was in political charge of Ca(?har, k(^eping an eye on 
the ainlm employed on '‘the measurement and maj)ping of distant s})ots of unap¬ 
propriated jungle land” in Syllud.. In December 1834 he undertook to supervise 
a survey of Cachar by amlns at an annual cost of Rs. 700, that he estimated would 
yield an increase of revenuo of Rs. 3,000 a year. 

At the end of 1830 sanction was given to the })rofessional survey ‘‘of the 
champaign country of Jyiiteea attached to Cachar...upon a plan somewliat simihir 
to that t()llowod in Chittagong”, and on 3rd January 1837 Henry Thuillier was 
appointed to charge of this survey'h 

These six 'panjanas lying in the })lains north of the river Surma had been 
annexed by the llritish from the Raja of Jaintia in 1835. and a})sorbe(l into Sylhet 
Districth The Superintendent of Cachar was directed to be present 
whilst tin) survoy is going on. ... 3’ho sooner...a settlement is conelinied,..!lie better. 

Tlio work of the scionljlie surveyor by no means includes 1 lit) exact measurement of each 
portion of land hold by the cultivatoi’, 'the general area...is ascertained l>y tlie surveyor, 
bnt the conlents. a,n<l how tliese are occupied, are filled up by the subordinate ameeiLs. ... 
The [iroserice of the Superintendent, to direct, and check tins operations of the ameeiis, ... and 
to conclude a settlement close upon t he lieels of tho measurement, is...<]nite indispensable. ... 
Your undivided attention and time may be givaui to the Settlement of Jyntealv'*. 

In July 1837 Tluiillier reported that 

the total quantity acc(.)mf)lisbe<l tliis season, i.e., since tho first of March, amounts to 7,766 
koollialis®, ... and even this has only been done by working th(^ whole day in the field, liaving 
had many diilii’nlties—...not oidy the laftniess of the season and wot state <.)f the country— 
but m>' assistants were totally inexperuaiced and unable (,o act by thomselve.s, and tlie tuition 
so absolutely necessary was not likely to accelerate my progress. ... 

Tlie scientific survey will |)roceed next season more rajiidly, but the nativ’e riu^asurement... 
is very tedious...owing to the very miniit-e divisions of property and continued disputes of the 
land liolders, enabling the ameiwi to measure not more tlian three or four koolliahs daily. ... 
I employ nine of these men. 

The khaaroh work is...on contract at the rate of 100 koolbahs of cultivation for 15 rupees, 
and the same quantity of jungle i'or 4 riqnwis, the amneens findiug their own ostablislunonts of 
mohurrirs. ... I had much difHcuIty in obtaining aumeens at tliis rate, and was onl>' enabled 
to do so by...a higher payment, vizt. 5 rupees each jiei* meiLseni. ... Tlie waste lands are not 
measured by the aumwns, but the cultivated and fallow land only*^ 

He asked for the loan of two elephants ; 

The country...is so thickly covered with jimgle...that we found it impossible to pene¬ 
trate... without the aid of elephants, and...the interior...Is far worse. Two of my assistants who 
have traversed nearly the whole area in boats as far as the hills...say that about Jyutoe[>ore the 
people will not enter the jungle by any persuasion owing to tho...tigers aixd other wild beasts^. 

Amongst other duties it fell to Thuillier to demarcate the boundary between the 
Khasi and Jaintia Hills ; “in Jynteeah, hitherto, no known boundaries have ever 

^ DLR. 36/38 ( 7~I()), 19-1-42. ^InipJAb M F. 108,313, 446, 454, 613, 933 ;pargana maps 1830-40. 

• BBC. 3-5-36 ( 26 ); 28-1-37 ( 28 ); 21-3-37 ( 37 ). * following outrage on Sylhet persons. Imp Gnz. xrii; 

xxni ( 191 ); Allen ( 27-32 ) ; parganas Khurrtd, Chootool, Chmira, ChurcuUa, Faljoon, Bajof Raj ; dli:. 36/6 
(16), 14-6“39. Mroin Oomnr. of Rev. 7-1-37 ; brc. 21-3-37. M koolbah about 54f bighaa, or 18 
acrofi [ m, 148 ]. ’from Thuillier, ; brc, 19-9-37 ( 41 ). '’dcb. 37/61 ( 20 ), 1-2-38. 
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existed, and it has been the main object of my operations to define thera”^. By 
the end of 1839 he had completed the six parganas'^ ; 

Every moiiza has been distinctly separat/Otl, and the boundaries marked, ... and the larger 
division or pergunnahs lilcewise definitely arranged with fine natural boundaries. Previous to 
the survey the whole district wtis...subdivided without...uniformity or compactness. Every 
vilkigo contained lands of five or six outer villages intormixod with its own. 

d'ho Bengalli measurement, has been carried on with the (compass, and the strictest [lurtall 
exercised over tlic aumecns, tlie iblfcreuce between the areas of the t wo surveys not ex(‘eeding 
1 per cent. Tfio best proof of the correctness of the aumecns’ work is the readiness with wliicli 
the ryuts enter into ttieir engagemtait. Not. a complaint has been made against any of the 
survey rec'ords, and the Bengalli colored niajis will (umtinue to form a valuable nifi ronce, 
both in the Magistrate’s anil Collectoi ’s otlices, afttu' tlie settlement is linished. 

Of the Knglish survey, .separate colored maps of ev'erv \ illa,ge, bound up in convenient 
volumes—a large plan of eacli pergunnah, as well e.s three general plans of the whole district 
lor more ready...reference ha.ve been lodged iti your ofrici', and a geograplncal ma[) on reduced 
scale is in the conrso of }>re(»aratioiri. 

From 1S40 to 1S41 ThiiUlinr was absent in chargo of the Puri survey [ i86 ], and 
on his return in Octolier 1S41 he took up the survey of Pachar, v liich was com¬ 
pleted by Aj)ril I84i!' | pi. p j. He tben look up an (experimental survey iu Sylhet, 
where he laid out pargana boundaries "recording all within the same boundary 
by one name. ... No detailed surve}^ of the whole district ever having been made 
befortt. the demarcation parties have had to make ])oundari 08 

Ho was again called away for lemporary (‘barge at Ikttna \ 185 J, leaving his 
senior assistant John Kelso working on tlie retRirds and ma])s, on wliieh 
details...wore extremely hmix'y, ... thi^ demai*('{i.tioMi, ... kluisrah moasuremenis, and settlement 
.. nv'ords, all under my superinteinkmce. ... The...kluisrah maps, constructed by scale and 
compass, ... a.re .siicli as are not j)reparod in other districl.s, and their vnilue in t he local offiees 
liave been often acknowledged ! J 07 , 220 - 30 ], ... d’he.so maps will take some mont hs to eorn- 
plote and, the Oachar district l)oing under settlemont, tlieir correctness and sf)eody transfer to 
the local authority is a matter of the utmost imt)ertaTice^. 

Thuillier returned to 8 ylhet before the rains of I84J ; and later in tlie year 
reported that a quantity of his records had been destroyed by a tire in the Deputy 
Coiloetor’s kachdri, but that ‘'by great exertions I was enabled to replace the whole 
of the chittas before (putting Sylliot'”^. 

Ho tinally closed down work in November 1843 and started for furlough, handing 
in his maps and reports at Calcutta during February 1844^ 


L(jwer Assam, 1830-42 

Revenue surveys had been started in the Assam valley in 1827 by David Scott, 
Agent to the Governor General [ in, 146 , 501 J. They were carried out by local 
measurers under European surveyors, of whom Paulet Mathew died in 1832 
[ ni, 484 ]. Scott had died at Cherraxninji in 1831, and on Mathew’s death the 
new Agent, Francis Jenkins, writes ; 

Altho’ it may ere long bo expedient to abolish the office of the Revenue Surve^yor in Assam, 
yet, if this were to be done immediately, much valuable information W’hicli...the native assis¬ 
tants are quite incapable of digesting or protracting on paper would be irretrievably lost. 

An assistant surveyor...may...be deputed...to arrange all the materials loft by Mr. Mathews, 
reserving...his p) 0 rmanent employment for after consideration. ... The avwage annual ex[)en80 
of...the survey establishment, ... riijKws 11 , 000 , is considerable when compared with the revenue 
actually received, but not at all so with referenite to that which...may be brought to yield®. 

One of the Surveyor General’s office dranghtemen, Christopher Hudson, was 
deputed to Assam to arrange and protract the unfinished revenue surveys ; 

‘ PLa. 36/6 ( 41-2 ), 27-7-.39. * mbio. .34 ( 14 ); scale 1 inch to m.; J-inch map, 61 copies by litho. 

20-12-42 ; of. MKio. 36 ( .38 ). • di.b. 36/6 ( 69-82 ). Feb. 1840 : ( 83 ), 24-9-40. ‘ i.lb. 37/60 ( 72 ), 1-4-42 • 

( 92 ), 1-.5-42; pinch maps, CSchar, mkio. .34 ( 4, 23 ). ‘ni.B. 37/60 ( 42 ), 31-12-41; ( 106). 18-6-42; J-inoh 
map, .Sylhet, 1841-2, Imp Lib M <t P. (164 ). * from Thuillier, Patna 6-2-43; bbo. 27-2-4.3 (40) ’ dlb 

37/60 ( 226 ), 14-12-43. “ih. ( 236), 3-2-44. “to Ch. Sec., Pol., 12-9-32 ; DDn. 281 ( 39^2 ). 
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Mr, HudHori 3 salary...has boeri lixod at sonat riipues 150, with an allowance of nifn^os 100 
for travollinp^. ... lo enable him to join...at Gowahutt<K» he will...draw two month’s allowances 
at Uie general treasury, reckonino: from tlui 1st N(wember as the date of his appointment^. 

Hudson took charge of tlio survey as welJ as of the mapping, and the a.g.g. 
asked leave to keep him for another year ; 

From the fluctuating nature of the cultivation ifi Assam, and tlio migratory habits of the 
peofile, tho surface ui (,ho surveyed country lias in many i istances been entirely changed ..and 
...the objects for whiidi the survey was originally instituted have not yet been obtained'*^. 

In January 1834 the Collector submitted the map 

of Nortbern Karnru]) as it now is, ... compiled entirely from the fieldwork of native arnm^riH. 
... As fhese were erntdoyed in various (juarters at the same time, their labour comprising not 
less than 150 sefiaratr^ and distinct surveys, if, must be clear that had they not been singularly 
accurate t heir worlv lu'iver could hav e lieeii jiiit together, 'the extreme diligence of Mr. Huvison 
in compiling the whok from al>oiit two fiundred .separate drawings entitles him to the higliest 
credit. ... 1 have ever fouiid him most /.ealous...in the suj)erintondem;e‘h 

Hudson himself reported that diiruig season 1833 -4 he had 

entirely brougid up aiid protra,cted the arrears of fielrl work of the years |S30 kl and 32, and 
a part fif 1833 34. ... I havoc..sup|>lied (he Col lector...wdth a maf) of Desli Darrang, and... 
I am now making a maj) of Soutfieru Camroof) from tho field wojrk of 1833 and 34, which...will 
require nearly anot.lnu' yeai’ to c.ornpk'tc. 

Fhe six native surv(\v«us...have...been employofi in filling u]> the uusurv'eyed fiortions on 
the com|)ila.tion of the ma]». ... There are four other native surveyors...who liave heeri employed 
this s<^asoii...in surveying the (OMiutry round about .Nowgong, ... 

In addif.iou to the protracting and coin|)iliug...I havo...supj)iied you with calciilatirms of 
tlie area of the gniivtor |>art of your northern (iistri« t, ... the substance of the survey, without 
a rer;or/l of which ( let whole work would liavo been iierfectly useless. ... 

T w<»u}d stronglv' recommend that the comliiiied strength of the...surveyors be brought 
to bear on one district at a time, ... as, from the men being in two districts lying far apart, 
I cannot control them so (dhejent ly as if tliey were working near me'. 

Uio Collector Mgreed tbat tlio area stat)omcnts were 

tfie essence of th<' tlhug.I Ihuc been enabled to make sottlements wliich are in every 

instance riK^sf, satisfactory, not, only from (lie increase of revenue tliey yield, bid. frtirn the cir¬ 
cumstance that the data is so good, and the survey so exceeifingly minute aud accurate. It... 
preclu(kTf*t all dispute, and tla^ nioncy is re.ali/.ed. Mr. Hudson has also com]>ilo 1 some higlily 
valualtk^ maps, which have Ixmui, of the greatost use...in apportioning the country into chow- 
dreesbips, and are of daily utilitv in every department, {lolice, judicial, and revenue. ... 

Had settlements beeti made wlien th<i country was surveyed, instead of on tho...information 
furnished by tlie Assamese ariKvens, who cost much money, and only gave the urea as they 
best could, wdthout making any survon' liv angles wliich could havni been f>rotraid-ed. all the 
confusion...might have been av(ade<i, and...the revenue would ere this hava^ greatly increased. 
... It is only now that the survev' is coming into regular play. 

A revenue survey is...of service...to an unnsual extent in AH.sam, wluTher wc take into 
consideration the enormous quantity of fan<l...claimed as lakhoraj [ 1 83 , 2 1 ^ ], and the great 
importanco in a fiolice jioiiit of view of accurate geographical information. 

Adverting to the very small exyiense of the surv'ey estahlishment, the talent and industry 
displayed by Mr. Hudsiui, an<l tlie great assistance it is in his power to give me, ... 1...recom¬ 
mend most earnestly that it be continued for some time longer. ... To liliolish it within tliis 
year, when so much of the work is on tliC' very eve of being completed and proving yirofitable, 
would be to sacrihee rnuidi of the yiast labour and expense. ... 

Throughout the yiresent rains he has hmm enabled (-0 kw]:) the native surveyors in the 
field. Their industry is as creditable as their pay is small^. 

The Commissioner, Francis Jenkins [ iii, 454 11.5 ], agreed that the survey was 
in the highest state of omcioncy, ... but the may)s...arr» still imyx^rfoctly filled up and disconnect¬ 
ed. ... I promise to follow up the suggestions of Mr. Hud.son...to call in tho detached surveyors 
to fill up and connect the surveys already executed. ... Tliere would still remain...our boundary 
on the Harrow and Cosseah frontier unsiirve>xHl. and...this should be defined. ... Only witliin 
the last month disputes of a very dangerous nature have arisen witii...hotli ( he Kyrim aud 
Jynteah Rajahs®...from a iuisuniitUNtanding resiiecting our rightful boundary. 


‘B Pole 21H10-32 • DDn. 281 ( 33-42 ). M'rom aog, 11-3- 33 ; btc. 24-if-33 ( 15 ). »froni CoUr. 
1 . «-rr 1 34 M5 ) ^ HikIhoii. tn CoHr. Kararup, 27-8-34 ; btc. 29-0-34 ( 45 ) ; maps cf Karnnip 

arJl Darrmg* mhio. 34 ( 15 ) m i dlr. 37 75 ( 143 ). ^ htc. 20-9-34 ( 45 ). «in the Khasi &, Jaintia Hills. 
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7'he ryots...quietly yield to the...regular survey, whereas all previous surveys by ameens, 
incapable of firoduciug measureinentB tiiat could be mapped, only lead to...uncertainty, and 
further often-refwated surveys of the Lsaine kind. ... 

Aliout half a lac of rupees at least must have been expended on a survey, if not totally 
useless, ... that might have been deferred. I refer to the trigonometrical survey of the islands 
and siiiltijig banks of tlie Hurhampootra...which serve only the purposes of science ( 265 -6 

Hudson’s surveys, writes tTenkins, would 

form complete maps of the pr.)vince .suitable to every purpose, military or geographical, 
lieing fouudcsl on the survo>' of the Burram|Kx>tur by Messrs. Wilcox and Bedford and others] 
which was (‘oiulucted by triaiiguiation aud accurate observations [ ill, 55-5 ]“• 

In liis report for season lS 35 -^(> Hudson reported from Nowgong that 

12 native surveyors were era{)loyed in tl»e held, 5 o(‘them...to measure the unsurveyed portions 
of Kamroo|)...ari<l with the other seven T came u|) here early in November...to complete 
the survey ot this division. ... The greatest part...lias been a. jungly country infested by wild 
animals, and breaking through it on foot has proved no small obstaide. ... Yet...the... 
land surveyed is almost double what was last season, thus making a still further roiluction 
in the expense, vi/., from IM) to ab<»ut 13 ru}H»os {)er s(|uare rnile^. 

'fo form a now' |uirt y for uppor Assam [ 203 J, Hudson offered to surrondor las 
owm men wdio had pracdit^ally oompieted tlie survey in Darrang. He w^ould Jceep a 
lew mem to rosurvoy ]>art of Kamroop where “the old survey...made about S or 
9 years ago lias now become almost obsolet^e from the great increase of cultivation ”, 
and might be able to “find 3 or 4 other qualified persons among the oomedwars”^. 
In JS38 bo was posted to the provincial civil service, and the following year 
relieved altogether from survey duty''*. 

Hudson w as siu*eeed(Ml as Surveyor in lower Assam by a young assistant surveyor, 
James Bedford’h wdio (ximmenced a survey for the break up of the large estate of 
Karibari^ in Ooalpara. The monthly cost, Rs. 352, w^as to be charged to the 
proprietors, one of whom petitioned that survey by an amln would be just 
as satisfoctor^", and far less costly ; “the measurement by compass is not un¬ 
derstood by the shareholders, as well as by the inhabitants, it not lieing liere 
the regular mode of measuring lands^”. For good reasons the “European survey” 
was carried througli. 

In May 1841 the Collector pointed out the undefined state of the boundary 
which...soparates us from Botan. Part of this boimdary was .surveyed by Lieiitt. Brodie and 
Captn. Rutherford [tii, 6 .| ], but I...suggest...surveying tlie whole line anti erecting solid pillars 
of masonry. ... 7'his is the first work...for Mr. Bedford after the Carribari Bstate is finished. 

I further...represent the...numerous law suits...occasioned by the impossibility of the 
boundarif>s of the various zemindars' estates being settled without regular surveys. ... In... 
the zemindaries of the Rajah Bijnee, where land has been given...for services, those who 
originally got possession..,of one or tw'o jiloughs of land, now are in possession of 20 or 30 or 
upwards, for ail of which...they refuse to pay land rent. ... All this could be avoided by a 
regular measurement which would iJefine the rights of individuals as well as the Rajah®. 

The Coramissionor endorsed the need for such survey, and added that 
north-east Jtungpore has never been surveyed, and...the surveyed parts...of Bengal on the 
west, auil Assam on the cast, ... continue disconnected until a regular survey has been 
completed. ... The...boundary of the Goalparah Division...with the Bootan Dooars remains to be 
finished...from the want of officers. ... The...boundary with the independent Garrows has never 
been surveyed, nor the boundaries of the Garrow khiiss mohals [ 205 ]. ... A partial and hasty 
survey of the Garrow fronti(?r was undertaken many years ago by the late Major Schalch ; 
he left, however, from sicloiess, and what lie did perform is now of little or no use, from...his 
not having determined any boundaries of estates or mehals [ iii, 49 

If tlie zemindars wish for a detailed revenue survey of their oatat-ea, or of their boundaries.,, 
the expence...should be defrayed by them. ... I fear, however, from the poverty of all the 
zemindars...that there will be much difficulty in obtaining their ooncurronce^^. 

Trora Coranr. 13-11-34 ; btc, 29-9-34 ( 44 ). *from Comnr. 25-6-36 ; brc. 2-8-36 ( 39 ). »fTom 
Hudson, 15-9-36. ‘“hopeful candidates”: from Hudson, 18-9-38; ib. 30-10-38 ( 39 ). ‘from Comnr. 
8-3-42 ; ib. 5-9-42 ( 65 ). ‘nat. son of the DSG [ 394 ]. ’ l,(K )0 sq. miles area, about quarter of Go&lpara 

Dist. ‘petition of 30-8-39 ; ib. 19-12-39 ( 40 ). ‘from Collr. Go&lpara, 10-5-41; ib. 26-10-41 ( 65 ). 
»®MRio. 34 (12); Goilp&ra, from surveys by Wilcox, 1830-1; Sohalch, 1816-7; Scott. 1822; Bedford, 1839-42: 
drawn, C. Joseph, 1846. bbo, 8 - 6-^1 ( 50). 
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I would...employ Mr. Bedford in the examination of the coalbedK whicli he lately dis¬ 
covered in the Garrow khass mehals of the Carribarri Estate^ Those beds are situateil in 
a locality so very favourable for tlie supply of coal to the eastern parts of Bengal, that it seems 
very desirable that their extent and value should be as correctly as(^ertiiined as possible. The 
survey should be made...at the expense of Government. 

Mr. Bedford has...executed his survey in a very satisfactory manner, in spite of the con¬ 
stant ilhiess and death of his assistants, and his services are the more valuable as lie appears 
not to bo affected by the climate of the low Garrow Hills, which few gentlemen indeed would 
have been able to encounter with an impunity*. 

The fall survey of Goalpara was approved, but not seriously taken up till 1848, 
for Bedford’s party was broken up at the end of 1842^ [ i8i ]. The Deputy Surveyor 
General gives the following account of its work ; 

The Goalpara survey commenced early in 1840 under...the local authorities, and during 
the seasons 1839 *40 and 1840 -41 the liutwarrah surv^ey [ iSy 11.5 j of the Kareebaree estate... 
was completed by Mr. J. Bedford. ... At the end of 1841 a mehal survey of the entire zillah of 
Goalparah was deemed desiralile, and the general superiritentience...transferred to this office. 

The melial boundaries not being ready...at the cornmencerneiit of 1842, Mr, Bedford was 
in the first instance emjiloyed in surveying a disputed...boundary along the Bootan frontier, 
and aft/Orwards...several v^aliiable coal mines which he liad diseov^ered. ... 

The regular surv^ey operations were thus delayed until March last, and...impeded...by 
opposition from the neighbouring landholders, so that by the end of the field season not more 
188f square miles were surveyed. ... Mr. Bedford has recently been employed in making a few 
local surveys at the request of the Collo(;tor, anil mapping the same, but on or before the Slat 
instt. the Goalpara survey fiarty will be broken uj)^ [ 181 ]. 

On taking over professional control of the Assam surveys in January 1841, 
the Deputy Surveyor General found much to criticise. From the lack of scienti 
fic control the maps had little geographical value, and, writes Kelso, 
survey...was by the prismatic compass. Every ameeu was allowed one which had its own 
magnetic bearing. As different instruments have been used in one pergunnah, there can 
be no accuracy [ 196 ]. At points where maps should meet then' are discrepancies of 30 and 40 
chains. ... The maps may suffice to give the civil authorities an idea of the localities for 
revenue fiurposos, but as data on whicli to compile dtstriiT or any geographical maps, I 
conceive them to be cpiite usele.ss^. 


Upper Assam, 18.38-43 

In November 1838, John Thornton, from the Chittagong survey, was posted to 
charge of the revenue survey of Sibpur and Lakhimpur districts of upper Assam, 
working under the Revenue Commissioner, Francis Jenkins. From Thornton’s 
standing and ability, writes Bedford two years later, he would probably 
have been appointed to the charge of one of the regular surveys had he not l>een transferred 
to Assam. At present [hej...is entirely without aid in the general map work, and obliged 
himself to construct and cofiy them for the local officers. From a similar want of draftsmen 
the records of many year.s’ survey in Lower Assam...are in danger of being lost for ever, as no 
returns have heeo made, eithcrr to the General or Hevenue Survey Department^. 

Thornton’s establishment was then increased from Rs. 600 to 918 a month, but 
though both the Ck>llector and Commissioner expressed complete satisfaction with 
his work in support of the district settlements, Bedford had by January 1842 
received no “maps, professional calculations, or statements of the work performed” 
though Thornton appeared 

to have been doing his best to bring up existing arrears. ... In the midst of this important 
work he was suddenly directed by Lieutt, Brodio ( in his (capacity of principal assistant to the 
Governor Generars Agent ) to accompany him on some journey into the district. ... If 
Officers in charge of surveys bo subject to...jieromptory orders of this nature, ... it is quite 
impossible for me to exercise any efficient control, or for them to be responsible eitlier for timely 
depewrtmental returns or for the accuracy of their general work^. 

^JA8B, VIII (948-63); Goal Beds of Assam, Hamilton Vetch, 1837 [ 205 n .31 . *from Comnr. 21-9-41 * 
BEO. 26-l(Mrl. » BBC. 7-12-41 ( 79 ); 16-1-44 ( 10). Hrom DSG. 20-12-42; bec. 17-6-43 ( 4). • dlb! 

37/76 (46), to DSG. 3-1-49. ‘from DSG. 30-11-40; bbc. 19-1-41 ( 49). ^from DSG. 17-1-42 • bbo 
13-6-42(6). 
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By the end of the ye»r, however, Bedford received the Rtatementa 
for 1841-42...with the maps and traverses of eight tangoonees, surveyed and proved for 
1940-41. ... The area returned for 1840-41 is 248i square miles, and for the last season 1204^ 
~Tlie work of 1841 -42 extends over six Ovngoonoos between the Bnrharnpootur River and 
Naga Hills, and eight khiinds of a large island—... The terms tangooneo and khund appear 
to h<v hx'ally applied to the minor division elsewhere called pnrgunnah*. 

The S(»ebpore Division, including the island above-nametl, is now coznpleted, besides some 
of the interior work in Lukhimpore, on the main circuits of which Mr. Thornton is now about 
to commence. ... He will have lull employment, in the field and office for two seasons*. 

Survey was not without adventure, and one of Thornton’s men sent to survey 
a mouza boundary took wit h him a numlzerof coolies into the jungles of Lsikhirapur. When 
near tlie hills, the hill tribe <-alled Duphlas catne down in a litrge body on the night of the 20th 
May, and boat and plimdored the whole party, and with other things took compass and cliain*. 

’I'he tea plant was first, reported from Assam in 1823 by Robert Bruce^, whilst 
imprisoned by the Burmese at Rangpur [ in, 52 |. It was noticed by Wilcox on his 
joumoy from Sadiya to the upper Irrawaddy in 1827 [ iii, fir ], the very year 
in which Dr. Royle had first suggested ite cultivation in the Dun [ 168 ]. By 

1834 a Tea Committee had been formed in Calcutta, and Jenkins and his colleagues 
in upper Aasam were searching enthusuistically for “the genuine tea-plant”. Its 
discovery ‘in the vicinity of Boesa” was first reported on 17th May 1834 by Andrew 
Charlton*, and confirmotl by Dr. WalJich of the Sibpur Botanical Dardens. In 

1835 Doctors Wallich. McClelland, and Griffith, were sent on a special mission to 
Assam to make further investigations [ 264 ], 

In the Journal of the Asiatic Society of Bengal*^ appeared a Report on the manu¬ 
facture of Tea, arul on the extent and produce of the. Tea Plantations in Assam, and 
also a Map of Muttuch, Sinypho, and the Country West of the Booree Diking River, 
‘‘shewing all the Tea Tracts that have hitherto been discovered by Mr, C, A. Bnice’[ 
Suxierintendent of Tea Culture to the Hon’ble East India Company, Ist June 1839’’.’ 
A larger map, in 5 sheets, .1-inch scale, was published by Tassin [ 512 ], 

The Matak country^ homo of the Morans or MohamariM [ 1 : 81,399 ] lie.s between 
the Brahmaputra on the west and north, and the Buri-Dihing on the south. Bruce’s 
map shows closest cultivation of toa on the Tingri River near Tinsukia. 

In November 1839 the Commissioner in Assam was directed to draw up rules 
for ‘‘the granting and measuring of the Tea Tracts, as...apphed for by Companies 
or by individuals”. Maps were to be sent from the Surveyor General’s office, on 
which his assistants were “each to fill up...such topographical detail as they might 
be able to furnish”*. Finding little help from maps in his office, Bedford agreed 
with the Commissioner that “a professkmal officer” should be appointed 
to prepare a map, aiul oolloet all possible information, geographical and .statistical, connected 

with a portion of the British Dominions now daily rising in importance_ Little os we know 

of the correct po.sitionKof places in Assam, the results of a survey conducted by an able officer 
would...bo highly valuable. ... The most rectent information ( including tlie Tea Plantotion* ) 
will be found in a map now...being lithographed by Mr. Tassin. and it might probably better 
answer the object of (lovernment t.o supply Captain .Tonkins from that source*®. 

He suggested that Robert Ellis, now available from Monghyr [ 184 ], might be 
placed “exclusively under the orders of the Commissioner like other Assam surveys ”, 
but sending bills and reports to the Deputy Surveyor General**. Ellis was ordered 
“to commence active operations as soon as ho arrives at Diboora Mookle ( now 
called Dibooragheer ) ”**, hut ho went sick and, writes Jenkins, was granted leave 
to lat Marofi 1841. ... It being evident he will not be able to return to Assam until...he has 
rocruitod his constitution at sea, L..request that another Itevenuo Surveyor be appointed 

* BRC. 17~.'>-43 ( 4 ). ‘from DSG. 20-12-42 ; umio. 36 ( 40-1 ); rev. svy. Upper Aesam, 1841—2. 

’ B»c. 12-2-46 ( 36 ). ‘ formerly in mil. service with Marathas ; 1806-23 trading with Assam from RaniCDDr 

Bengal ; Bhuyan ( 446, 678 ). ‘( 1803-88 ), Ben Inf., Ens. 1821; 2nd. in oomd. Assam LL 1820-36’ 
*JASB. VI, 1839 ( 168, 197-526, 622-3) ; also in pamphlet pub. Bishop’s Coll. Press. Calcutta. ’Chas". 
Alex. Bruce, bro. to Robt., comdd. gunboat div. in Assam 1824-6 ; trader at fiadiya [ni, 218 n. 6 ] • started' 
tea oultn. with plants from Singpho chiefs ; d. 23-4-71, in. Tesspur. •». Hannay, JA8B vn 1838 f’671-0 1 
» BBC. 4-4-39 ( 64). '‘from DSG. 0-11-39; BBC. 7-4-40 ( 62). “ Rftv Bd. 8-7-40 (lis ).’ *»lBbnigarh 

now a prosperous tea-planting centre. ^ ’ 
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to the Muttmjk Survey wiMiout delay, la the nieantune the estahliKhmeiits liave been sent 
Uf> under Air. AlaeOoriiiond, i.)of>ut<y Itev’enue i>iirveyor, to l)il>rujL^ij.rh, and will eonunenee 
operations, but us Mr. Dormond is witluiut praetieal exp>erienee, I will direct Mr....Tliornton 
to p^*oueed to Di))rugarh...t.() set the survet’ at, work*. 

A wolJ qualified aBsistant, ]<^-aneis Mortem, was sent up from Balasore, and hold 
charge of the ‘‘Mattack Surveyfrom 4th Feliruary 1841 until the party was broken 
up and he was discharged on doth 8 epteinl)er 1842^. Idiomton later found Alorton’s 
survey of over 600 sejuare miles so ftiulty that it had to he entirely resurveyed, 
a task that oeempied him for the next three years’h One of Morton’s maps was a 
‘‘Sketch of the soul Item side of the valley of the Eiistem Frontier of Assam, exhibit¬ 
ing the route taken by the political agent, Ca])t-ain Hamilton Vetclu in 1841-42”'*. 
It is dated 4tli tJune 1842, and is on |-inch scale, covering tlie Lohit River from 
Dibrugarh to Brahmakhund, and tfie south l)ank of Buri Dihing River^. 


Methods ok Sv^rvev*' 

It is impossibles to give a clear account of revenue sur\ eys in India wit liout- the 
use of Indian terms, which are oftcu) puzzling as they \ ary from one part of the 
country to another" | i : 135 ; iv, 177 ]. A “revenue survey” denotes a miuisimmient 
or farm dish, on wliich thecdxil re\(Miue ofli(‘,er may base, or “settle”, thc^ revenue or 
jama due from the land so measured. Liind lield free of n^nt, by sjxxuaJ grant or 
inheritance, is termed ja(jir or la lehr raj ( 177 , 2Jo j. A kha.srah survey is a measure¬ 
ment of fields and plots, dags or dangs. made l)y Indian measurers, armns or mirdhahs, 
with bamboo rods. nals. or with (‘bains or ro|)es, yur/7>.v. Areas are taken out by 
simple geometry in bajhas or other units, hhe anilns sometimes submittcHl to tlie 
Collector of the disti'ict, 01 * ziUalr or to the “sottleuiont oiiic^er”. a written tabuhtj* 
stfiitemeiit, or cMttah, giving tfto area, namc^ of owner, and other particulars for 
each plot, sometiine^s with a shujrah, or rough sketch | i ()5 n.i, 12() |. 

The “Kuropean ” or “ |)rofc^ional ” survayv was (uirried out by theodolit e and 
chain traverse, an'anged in “ circuits ”, and cakailated by traverse tables, with areas 
taken out in acres b}" ”(4ale's universal theorem” | in. 148 n.i ; iv, 232 J. The 
primary task of this sur\ey \^'as an exact surveyv of tlic boundaiies of “estates”, 
zanmidaris or mahdls. belonging to an o>\’ner or a group of owners, on which the 
“permanent” or periodic “settlement” was due ; kfids mahdls were estates owned 
and managed by Covernment. In some cases survey was also, or exclusively, 
made of the boundaries of township or village area, tdluk or mmizah [ 206 , 227 ]. 
The limits of thc^ official adniinistrative subdivisions of the dist rict, pargana^s. tahsils, 
thdna>s\ or fappas. were i-ecorded a,s a matt cm’ of course, being gcucTally coincident 
with those of mahdls or inaiizahs. 

In some areas mauzas and mahdls wwo interlaced or broken into scaflenai frag¬ 
ments rcgardk‘,ss of pargann or zillah l)Ouudari(\s ; a maaza or village might bo 
registered by a nam(‘ that was (juite imknovvii on tlie grciund. 

'Fhe professional and khasrah surveys were generally aiTaiigcxl by separato 
lahsils, parganas or thdram. within w4ucli all important topographical (l(tail was 
surveyed, s(» that district, tahslL pargami. ox thami, maps c.ould be prepartKl in due 
course. This detail was generally taken up by the professional surveyor, but 
sometimes left- to the arnins. In some eases the surveyor wTis responsible! for the 
khmrah survey, in others it was left to the civil revenue officer. 

Before starting his survey t he surveyor obtained fi‘om the r(?sponsibl(‘ civil 
officer a diagram and dcsci'iption, thakbast and misl, of each boundary arid its 
marks [ 233 ; pi. 8 ]. In the lower provinces there were, owung to the permanent 
settlement, no regular revenue otticiers such as kdnungos or paiwaris ( (), 21 ]. 

ifromComnr. 16-11-40; bhc. 20 42 40. *ib. 10-10-42 ( 83); from DS(k 20-12-42; it. 17-5-43; 

( 4 ). * it). 17-3-47 ( 1 ). <{ 1804-63 ) ; Ben. Inf., Ens. 1823 ; MGen. 1861 ; on service in Asaam from 1820 ; 

I)C. ABflam, 1852-7. *mrio. 36 ( 41 ). pamphlet “on the present system of survey”, J. 1). Herbert, 

Calcutta, 1830 ( 211 11 . 4 , 262 ]. ^glossaries Whitworth ; Wilson. 



206 


Revenue Sitrveys, Lowek Bengal & Assam 


ViUago maj>» were as a rule plotted on the scale of 4 inches to a mile, too small 
to show individual fields [pi. 12 J. ‘‘Cadastral” surveys on scale 16 inches to a 
mile, and shewing eyerj^ field [ 8 , 180-1 ], were not introduced till much later, though 
a t()ugh cadastral’ map could bo formed by a combination of the ainln'snakslmoT 
shujrah with tfiOKurvoyor ’8 mahnlwar, mauzdhwar, or tdlukwar survey of bouridaries. 

hor the survey of Oiiittagoiig [ 193 ] ttie (-oJJeetor asked that the Surveyor 
should prepare “thaunawarree, mouzahwarree, aud held ina{).s’\ 

In tiie tliuimavvurr(H) map hU the inoa/tihs ot the thannah, their relative situations, and thoir 
respective boundaries, will be clearly laifl down and defined. 

In the moiizfvhwarreo imip the bouudarieB of all tlio villages, the roads, tanks, sites of houses, 
khals and intersecting nullahs, the jungle tutd cultivated land, would be exhibited. 

In the field map will be recorded each separate field in each mouzah. as defined by the 
occupants, ...in regular succession of number, and displaying their relative situations, noting 
whether cultivated or uncultivated, and the area of each. ... 

Tlie Surveying Officer shall fix in the (fontro of each field, arid at itvS extremities polos 
marked with numbers -corre.sf>ondmg with the numlKrr under wlhnh the field is ref'orded in 
the field map to enaf.le th(^ Settling Officer to ro(u)griizo them with facility. 

Ihe Settling Officer having obtained from the Surveying Officers the field map will 
procoed...to each field, from Nf). I to l,0()fi or 2,000 as the case imiy be. He will, in the presence 
of the occupant of (he field measure each individual field ; will record its area in the chittas • 
the tenure under which it is at j)resont...held^ [ 237-8 ]. 

Ill Sandwip [ 193 ], Hodges found the taluk a smaller unit than the mauzah • 
One of the mouzahs... con tains a total area of about 1,000 acres. Aliout one third of this 
mil be deducted for rivers, khals, uncultivated lands, &c., leaving 666 acres of cultivation. 

1 his is divided into 49 fcalooks, some of whicii «.rc in r} or 6 divisions, and tlie whole number of 
divisions is 139, ... hardly 5 acres t,o each division. Tfie areas of all these divisions...calculated 
...in acres, &c., w«uil<l Mioii have to be reduced to the mil [ rod J measurement. 

Insteatl of this I propo.se to carry on an equally minute survey, ... The interior of all the 
mouzas and their boimdanos will bo lai<l do\>im in separate plans, including every object, 

... shewing th(‘ cultivations, iMiItnrable wasti^, barren waste, salt works, sito.sof houses, and 
Unks, rivers, and khals. The areas...will also be given soparatidv, and thus iiffi)rd a capital 
check on the measurement of the native aunieoris tliroughoiit every mouza. 

Tlie above plans will b(^ on the l•eveulle survey scale of 4 inches to a mile, and a connected 
map of the whole will he furui.shed on half tlie scale^. 

The Commissioner asked that the detailed survey should be earned out by 
amlns working under the supervision of tlie civil authorities, and submittinff their 
information in the form of chittas ; ” 

One great point in all...surveys and measurements...is to carry to tlie occupants of the 
soil...conviction of the fairness of the metksurement record. ... This can only be done by 
^apting your proceedings to their capiuuties, imd by using their language, ...and record¬ 
ing the information they have been accustomed to [ 232 ]».... The natives of these parts 
know notlung of survey ; know nothing of our mode of calculating areas. ... Their tenures are 
much more complicated, minute, and intricate, than those of the Western Provinces, whore 
a permanent settlement has never been made. ... 

Now the oliittah in use in this part of the country records a variety of information which 
18 not provided for in the khusrali used in the Upper Provinces. ... Tiio area and the names of 
the ryots ; ... bearings and situations ; ... nature of the tenure ; ... talook...the record of the 
land m the previous measurement. ... I think therefore that the khusrali ought to give place 
to, or be accompanied by. ... a chittah prepared in the field, and containing the information 
wmon local peculiarities may render necessary^. 

To stimulate local co-operation the Board of Revenue directed that, 
m it is an important object to multiply copies of the village plans, and in the highest degree 
^sirable that the zumeendars should understand the objects of the survey and take an interest 
m It, ...you will instruct the Surveyors to afford every...facility to proprietors in this 
respect, ...supplymg them with plans of their estates at such moderate cost as may just 
mdemnify Government for the...draftsmen employed*^ [ 209 , 289 ]. 


»BTO. ( 29 ). *from Hodges, 2- 7-34 ; htc. 13-10-34 ( 15 ), »hence the iniDortanoe of 

”M)n 62:! 22 ^^ 39 “'"'“’““ : K'™* ( 32 )• ‘from C<»mDr. 26 H-34 ; btc. 13-1^34 ( M ). 











Plate 10 


Narru of 
Futyufxnokh 


Taih, Sh/wing DisUiruzs on. the Me/'idtmt anJ liTpen^Iiailar of mok FurpUi 
Triph Jiuu'iu^n SiaU^n. tks first m S/rus o A 


Station 

ZottOTf 


yanhe« of 

Ao^cuun^ 

Turt^unriaJu 


Dtgianos^ on Moriduuv k Forpomduuku 
from. oouk. ,Stux€»ht»e- SUUtort 


Distances on 


A 

Q 

f 

r' 

n" 

A 


Chowstu 

Sldoempoor 

MufhowctA 

Banchat 

Adtrantt 

Fooru 



Fetal hif ^ujToeg 1 

j Dotueksd Z andt 
ie ho Addtd 

tnehidjid' Lands 
to be Dtdvtdod' 

i 

j JUaorded-for Furqunnah. 

Zi%rvdUf,4 

(trtMtta 

1 A rtao 

y* 


Jff 



AroHA 

€9 

A j A 

r 

1 

7 

...... J 

F i 

1 

It. 

T 

3 

A 

Jt 

T 

73 

A 


/’ 

Jf HUtj. 

SiH6 j i 

14 

I 

ZftO« 

0 

0 

\ 

aao j 

1 

15 

I 

S3106 

0 

11 

31 . 72 


\7urg^ LunhaO' 

j The Looal FotgiUt tn. luo. m Furqunnak oqvnUt Sof S Sf, TartU. 

jj Afoto:.. Of ifu 1 VUfa^«4 to ifu* Fwyunnah nrkuak aoo JoUtokod' 4 ou-e siAusUd. m FuryuniutA 

|| kotrany.rUtn^ AT* S, Z tk. rur^unouiA Foorco . FUrn^ i ui rKrsunnafo Bu4ra. FUm 6. 

7 ho' hofk road' from. Hhoordtih to Foorme. it moUUUeL and pattoM*- for wktd (drria^os ihroufkout 
dto. Furyunna/^ Tharo it a.good torry at ktmhat OhtU and good FuckJca^ Jiridgr ootr tko JfoonyR'^ 
M Kanuhundarpcor Tfu Viiiago noadU shann' in tko Map ant tJu. cntg paotadU onto in ikt 
FurgunnaA'. 


Komfcrko 


Of iht tndudtd 
tandt Z Vdlagtt 
Arta S^t.SA Aeret 
iranohrrod t» Furgi^ 
Kotrmng ^ / Vdlagt 
Jrom. ZBi SO Acftt |!i»{ 
Fujy^ Foinw 


Pargana Map, shewing village boundaries, 
Revenue Survey, Lower Provinces. Slightly 
reduced from scale one-inch to a mile [ ch. xi}. 

Adapted from plate X, Manual of Surveying for 
India, 

G.T.S. stations are those of South Parasnath 
Series, to which Smyth connected his survey [ ch. v ]. 

Note the villages belonging to neighbouring 
parganaa, 

Tl'ie tabular statement here shewn was an essential 
accessory to the pargtma plan. 
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To a questionnaire which Bedford circulated on taking charge [ 322-3 ] the 
replies differed widely from one survey to another. 

1st. sti'ength and monthly expense of your present, esUblishment. Does it contain 
any native surveyers, or admit of being altered or increased with advantage ? 

2nd. Wliether of>eratiori8 are scientific only, or include...khusrah or field measurements ? 

3rd. Whether work proceeds on the true or magnetic meridian ? 

4th. If any exterior points bo fixed to ensure accuracy of the general outline, either by 
large circuits, triangulation, or other moans. 

5th. What is the estimated extent of country ordered for survey? ... And is it conducted 
in a connected way through the district, or by det/acdied pergiinnahs ? 

6th. If the latter, whether connectx^d lines are .surveyed between the iletached portions 
80 as to bring the whole into a general map on their true relative position ? ... 

9th. What is the average area of village circuits as surveyed ? 

lOth. What is the rate of |)rogress since survey commenced ; ... in square miles ? 

11th. [.-andinarks. What kind are rai.sod, and liow maintained ? 

12th. I\)Wor of Deputy Collector fV)r boundary settlements. Whetlior conferred or 
ojlierwise ? or if desired ? ... 

17tii. Whether...the village ar<-Vi»s [ are ] found by the LTniv^'ersal Theorem metliod [ 23 j ] 
after prox'iug t he work by 'IVavorse ? 

18th. Is there any interior professional survey of cultivation and other items 

Extracts from Siddons’ replies have already been quoted [ r96 ], other were 
given by Thuillier from Sylhet; 

1 . The whole of the native aumeens ( twenty-five in number) work with a Btmgalli 
compass, whicli was first introduced by Capt. Fisher [ lu, 148 ]. ... 

4 . Works with a largo circuit/ as well as by triangiilation, which 1 carry on myself, when¬ 
ever niy other (xunipations allow me. ... 

Tlie scale 01*4 inches to a British mile has l,)oen used tor all maps. The rnou/awarry maps 
have been furnished to the CJollcctor on this .scale, hut, the porgunnah plans were reduced to 
tlie scale of 2 iiKjhes to a mile. ... 

1 ]. There are no lamhnarks or boundaries of any sort in the country. All rny attempts 
to indui*e the inhabitants to make them have [)rov^ed ineffectual. The lands of one mouza 
are mixed n]) with anotiior several miles off. ... 

17. Gunter’s chains only are used for the survey, and every area is found by the Ijiiiversal 
Theorem after the work has been prepared by traverse. ... 

18 33 ie interior of every mouza is surveyed with the prisrnat ii' compass and chain, and 

everything of note laid downf 1 r >1 o n ^ 

In a later letter ThuiUier commends tlie excellent work of the Sylhet amms 
whom Fisher had trained to survey with compass and rod, 

amply sufficient for all interior details for the professional moiizawarry maps. ... There will 
not be any difficulty...in filling in rny ma|)S witli the proportional cornpaases, & the saving 
will be very great, as it will enable my assistants to proceed at least as fast again in their 

scientific survey.By constant attention T have brought the arnoerLS into very fair onier, & I 

seldom find the smallest nullah...or other remiirkable object omitted, but everything is laid 
down, & with an accuracy which is almost surprising® [ 195 , 200 ]. 

On this the Revenue Board commented that 
the khusreh maps, instead of lieing mere rough indexes like those of the N.w. survej^, 
give the true size, shape, and position of every plot, and being copied on English paper will 
form a permanent reciord of the exact locality and area of ever>^ talook, however scattered or 
minute, on the Collector’ roll. This accounts for the high cost of the khusreh compared with 
the professional work in Lieutenant Thuillier’s estimate^. 

We have elsewhere described the difficulties presented to the revenue surveyors 
by the variation of Indian measures both linear and superficial [ in, 163-4 ; 
IV 147, 232 ]. The resulting adoption of the Gunter’s chain, the yard, and the acre 
as’in the Western Provinces, was not regularly followed in the Bengal districts, 
and, though the chain was used for the professional survey, the surveyors had to 
struggle with a multitude of Indian measures. 

In Darrang, Assam, the standard measuring rod, or tar, was‘'seven inches longer 
than that used in the other Divisions of the province which corresponds with the 

ifrom DSG. 14-12-37 ; bkc. 12-6-38 ( 133), ‘dle. 37/61 ( 15 ); 29-12-37, ^ffroni Thuillier, 
23-3-38. ^from Rev Bd. 23-7-42 ; bec. 1-8-42 ( 31 ). 
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one used in the Revenue Survey In Cuttack, Fraser obtained sanction to introduce 
a measuring rod that “would render the beegah equal to an English statute acre^, 
and, when the Settlement Officer in Hijli asked why a rod of 6 haths was being used 
in one zamlndari and one of 5i hdths in another, Mathison replied that 
Lioiitt. Egerton...culled on the zemindars to produce chokas for their rosfiective estates. The 
Jellamootah zemindar immediately sent one bearing his own seal by the hand of an ac^credited 
mookhtear which, on being measured by Lieut. Egerton, was found to be 8 ft. 6 * 2 inches, called 
5 haths, and rocuirded aocordingly in Lioutt. Egerton’s own handwriting. 

For the other estate the zemindar took no notice, and Egerton applied to the Collectorate 
and received a ehoka with the seal of Mr. VVyatt^, also called 5 haths, but measuring 7 feet 
10'6 inches [ in, 16 V -5 ; iv, 100 n.b f. 

MathiBon persnadod the Settlement Offict^r that chaiiiB were far better than the 
wooden nah or rods used by the khasrah amlm, and had 200 made up at Rs. 3-8 
each ; “each chain to be half a beegah, or seventy feet in length”, as convenient 
as the Gunter’s 66-foot chains used in the western provinces. Bedford claimed later 
that the subBtitution of the chain for tlio na/ had greatly increased the outturn. 

Siddons wites from Chittagong ; 

The juroob is a bamboo null, nominally 8 haths, or cubits, long. ... l...was furnished by the 
Collector with sealed copies of the standard nulls, the shortest that of the year 1126 ms. 

[ 1765 A.D.], and the longest that of 1162 ms. [ 1801 a.d. J. The former I found to be 12 feet 
IJ inches, and the latter measured by the liath of tlie then Collector, was 12 feet 6J inches. ... 

[ Square units ] — 4 Koorees ~ 1 Gimda—80 Koorees 1 = 20 Gundfts — I Kannee— 1280 
Kooreos ^ 320 Gundas "16 Karuieos ~ 1 Droon. ... 

The...village is supposed to be measured by the amins, but...there is mucli guesswork in 
every detail. In some cases...correctness...is out of the question, and...a good round number 
of droons for jungle...swells their liccount and looks well in a report of progress^. 

Boileau wites later that 

there is a tendency to error when an inexperienced...native uses the null. This null is a 
bamboo rod about 12 feet in lengtli, and is guided by the unaided eye of one man who, holding 
the rod by the (tentre, and assuming the irregular bunds of a field, or fields, as perfectly straight 
and rectangular, turns liis rod over his wrist and measures beyond or within the true dimen¬ 
sions, according as the zamindar is favourable or otherwise. ... 

A strict portal is very reqiusito, and ought invariably to bo imdortaken by the party 
conducting...the null measurement. A t/ori per cent deduction from my survey area...is far 
from an excessive one in order to obtain a just approximtition to my jurroob area®. 

The Collector of Sylhet records that in 1785 there were 12 hdths to a nal ; 

1 have also taken the evidence of Dial Kishon, sou of Jeeoon Kishon, dustoedar, whoso 
office it was to give the length of the riiill at that time, and who now liokis the original brass 
rod prepared by his great-great-grandfather, Joy Kishen Chand, dusteodar, from one brought 
from Delhi, which rod agrees in length with the iron one in this office prepared from it®. 

From Cachar Thuillier writes that for his khasrah measurement he asked 
the Suporiiitondont for a standard length null, ... which ho gave mo of a length exactl^^ 24 feet 
117/8 inchas. but this was detorrnined merely by the rough estimate of a person’s hand, 
there being no record...in liis office .shewing what the proper length of the null might be. ... 

In Jyntoah the local khoolbali is equal to 23,633 square yards, and the Cachar koolbah 
is said to bo tho samo, but with the abovo standard I am not able to make more than 23,313 
sq, yards out of it [ 199 n ,6 ]. Of eours^j it is nocessary for me to calculate according to the 
actual rod with which ray araoons carry on their measurements, otherwise the two areas ( of 
professional and khusreli ) cannot approximate^. 

The profossional survey followed standard principles [ iii, 146-8,158-63; 
IV, 22Q, 232 ]. Bedford, Wroughton, and Brown of the upper provinces, Thuillier 
and Smyth of the lower, had qualifications that would hardly be challenged in 
modern times, and applied those principles to the ever changing conditions with 
constant watchfulness. The following are two orders issued by Bedford on the 
subject of main circuits, bringing procedure of the lower provinces into line with 
that already operating in the upper provinces. 

M high a = 1 sq. j'arifc of 80 AaiA [ 1 : 115 ]. * Thos. Wyatt ; Bcs. 1818 ; Collr. Hijli 1828-39. •dlb. 

37/47 ( 20 ), 22 to 9-6-40. Mb. 36/42 ( 19 ), 0-1-38. ‘ib. 36/43 { 167 ), 21-6-41. • wlb. 37/60 ( 80 ), 

31-3-42. ’from Thuillier, 16-1-42 ; bkc. 12-2-42 ( 120); dlb. 37/60 ( 228 ), 26-11-43. 
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Circular Order No. 448 of 14th June 1838. Main Circuit Syatom is to be adopted from the 
commeneemorit of next season. Each main circuit to be proved by traverse, and filled in on 
lithographed forms. ... The main circuit stations are to bo introduced into the pergunnah 
maps, ... and the pergunnah boundary stations will be the same fis those of tfie contiguous main 
circuits, 'fhe area of each main circuit is to be as largo as local circumst^mces will allow, 
but...never less than from 30 to 50 square miles. 

Circular Order No. 504 of 23rd Juhf 1840. It is absolutely requisite that, t he interior 
boundaries of the comprised villages should in no instance be commenced until their respocjtivo 
main circuits are closed and [proved. 

From 1838 a start had been made at Allahabad on the reprodiiotiori of reveime 
survey maps of the North-Western Provinces by means of lithography [ 288-9 ]» 
in 1840 a similar start was made in the lower provinces. The Commissioner at 
Chittagong had received a package of maps “in so very damaged a state, though 
carefully packed in tiiC [ 91, 195 ], that he asked that Siddons should be allowed 
12 additional draughtsmen to make triplicate copies by hand of some 950 village 
maps, at a possible cost of Rs. 5 , 700 . The Board of Remmue calculated that 
by...lithography the...c<)|)i 0 s may be furnished at very much leas expense. ... The difforcnco of 
expense between printing ton and 100 copies'would...be very trifling, and the Board conceive 
that from six to ten copies are > 1 ^ many as could be required^ 

On this Government authorized the lithography of the Chittagong village 
plans, 50 copies each at Its. 24 j)er 100 . This was eventually extended to the 
printing of 5 copies each of pargana maps of all lower province districts [ 31;^ ]. 


OuTTURKS & Cost Rates 

After Bedford’s move to C’alcutia he submitted full annual progress reports 
foreach one ofthe parties working under his control. He t(X)k pains to account for 
variations from district to district, and from season to season, and to shew why 
the surveys in Lower Bengal were so very much more exptmsive than in the North- 
West I 179 ]. Ho gives particulars for the following surveys from their commence* 
ment to their conclusion in 1842 ^ [ 234 j ; 




Area Surveyed 

Cost 

Rate per 

'Total Cost, 



Sq. ruiles 

Rupees 

Square mile 

including khasrah 

Jaintia 


539*34 

35, 643 

Rs. 66- 1-4 

43, 047 

Halasore 


1 , 846-27 

77,505 

41-15-7 

... 1,08.046 

Cuttack 


3, 093 *48 

76, 903 

24-10-6 

... 1,08,487 

Puri 


2, 094*16 

01,050 

22 -10-6 

72, 688 

Tippera 


1, 611*14 

88 . 728 

55- 1-2 

91,912 

Hijli k Taniluk 


1, 357*26 

51,500 

37 15 I 

70,052 



11, 141*65 

3, 91, 331 

35- 2-4 

4, 95. 052 


The following figures include Chittagong in addition to those above^. 


Total Area, sq. in. 11,834} 


(, (^o.st of Profossioiuil Survey 

( ,, ktmsrah ,. 


Rrt. 


4,08,663 

1,10,425 


Cost rate of Professional Surve>% Rs. 34-8 -6 per .sqmwo mile ; of khasrah, Rs. 30-10-10. 

Apart from variations in the conditions of work and changes in staff, there 
had been considerable increase of outturn and reduction of cost rates during the 
last five years of the survey from the experience gained, and it was unfortunate 
that these surveys could not have been maintained a few years longer so that the 
acquired skill might have been employed for the good of the State [ 182 ]. 


^from Rev Bd., LP. 15-4-40 ; brc. 28-4-40 ( 15 ). * B to CD. 20-11-43 ( 8 ). » me. 17-5-43 ( 4 ); 

cf. DSG., 2-4-59, Ben Rev LP. 1857-8. 













CHAPTER XIII 


REVENUE SURVEYS : NORTH-WESTERN PROVINCES 

Reorganization, 1830 -S — General Narrative, ] 833-12 — Demand for Speed, 
1837 — DrsTRiCT SuHVtn.s: Delhi mid North-West — Meerut to Mustsoorie — 
Rohilkhand — Agra Central Dodb — Gorakhpur dk Azarngarh — Allahabad <f? 
Cawnpore — Bundelkhand — Benares <f- Mirzdpur ~ Sunnys closed doum, 18 ID 2 — 
Practical Details — Outturn dk Cost rates, 

D uring 18:K) the Governor GeneraJ, Lord William Bentinck, took up seriously 
the problem of speeding up the revenue settlements of the western districts, 
with the primary purpose of increasing the yield of land revenue^ Though 
he recognized that reliable professional surveys were essent ial, he regarded those 
alread 3 ^ in progress as quite useless for the purpose. In fact, lie told Everest, “he 
had thoughts of abolishing them altogether, seeing that they were never used 
by the Collectors”^. He was ready, however, to consider reports and suggestions 
from surveyors and civilians. His most trusted adviser in these matters was Morttins 
Bird, Commissioner of Revenue Gorakhpur Division from 1829, who had recently 
started on the settlement of his districts^. 

1 (rormnoncM-.l opL'nitiouM (^>rnick(K)n\ Th<> late Loni Williiim Jiaviai; vi.sit(ul 

that district tho Idlltnviiic: year cornrnimicatod fully with rue <»u uu^ plans, and by his corrnnaud 
I ruainta-ined a constant c(»rrt»spond<‘ncc with him on ihr stibj<‘ct. d^hc result w'as iris callint^ 
rne...to tho ofiico in wdur^h tiio «u|><*rintondonco of (fio settloiiionts (►f tlio Xorth West Prov’inces 
has rlov'olvod princijKdly uf)on in(d. 

In 1831 Bird was appointed to act on the new Sadr Board of Revenue that was 
established at AllahabacD, and for the next ten 3 "ears took a leading part in the new 
settlement of revenues, and shaping the surveys on which it was based. 

Hodgson had warned Goveniment that, tlie survey" would be slow^ and expensive 
and, as he insisted on a high standard of accuraiy, it definitely proved so f in, i6i; 
IV, b-j |. The surveyors would not admit that the survey was unduly extravagant 
or slow for what it prov ided, and Bedford claimed that expectations had l\y no means 
been disappointed, either as to expense or general progress. If greater outturn 
had been desired the surveyors should have been informed. 

Outturn for each survey had averaged less than 300 miles a season, whilst the 
average cost-rate for the Sahaswan survey for the past four seasons was Rs. 121 
per square mile, covering full details of 

Ist. Boundary of (lach vdllago or maiizah, ... with all conspicuous objects on or near it. 
2nd. Lands under cultivation. ... 

4 th. Jheels, jungles, rivers, nullahs, ravdnes, aud large tracts of...unculturable land. 

5 tli. ...Lakheraj land [ 177, 205 ]. 6th. Jagoer or services land f rent-free ). 

Tho above are surveyed with different instruments, more or less ac^curato, but the whole 
on European principles. 

7 th. Return of soils estimated from survey notes made on each line, and from comparison 
of the mushahut report [ 212 n.3 ]. ... 

8th. Census of each village, with return of artisans and castes, &c., ascertained from the 
village officers, and choclved by enquiry on the spot. 

Minute as the above information appears, the average progress is still far above the estimate 
on which those laborious surveys were undertaken [ iii, 142 ]. ... Village areas are calculated 
by a process which approaches to mathematical accuracy, ... by the traverse of each village, 
and calculation of tho areas by the Universal Theorem [ ili, 148 ; iv, 232 ]. 

^ He iH s/iid to h.iv'o (M)Mvorto(i deficit of 1 m. pounds in 1H29 to surplus of 2rn. bv 1833 ; Boulcer 
( 01 ). i)I)u. 2S.3 ( 1(12 o ), 29-9 32. ^ou the linos of Hogn. vii of 1822 [iii, 139 n.i ]. * liev Svy, 

India, 1853 ( 127 ). *offg. from 29-11-31; subst. 28"7~34 till ret. 28-2 -42. 
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Bedford discussed various ways by which expense might be reduced, such as the 
abandonment of the rigorous traversing of every village boundary, and restricting 
traverse lines to “tracts containing from twenty to thirty square miles”. He 
further pointed out that much of the Surveyor’s time was spent on the settling or 
recording of boundary disputes [ ni, 164 ]*. 

Like Bedford, Wiliiam Brown had by the use of Indian surveyors reduced his cost- 
rate to an anna an acre, or Rs. 40 a square mile [ m, i 6 i, 389-90 ]; 

The survey is now thought of no use. ... If it is useless, it is not our fault; everything 
that had been pointed out from time to time to us h»w been accomplished, and notliing left 
undone on our ptirts to carry into effect the orders of Qovornment. ... 

The Collectors, uwtead of acting in concert with us, as wtvs first intended, luive generally 
been found to liave business is another corner of this district, and since I have been in the 
survey department ( 8 years )...we liavo worketl away by ourselves, attracting no notice and 

giving no trouble, savuig the adjustment boundaries. 

Wlion thesurvoys first commenced, it was expected tlie Collectors would koep jiace with them. 

1 iiave now 1,700 v'ilhiges surveyed luider four different Collectors, a tithe of wiiich are not settled. 

The revenue staff thought the survey too precise and detailed, though a valuable 
check. 'I'bey preferred to make their assessments in the old-fashioned way, leaving 
their low-paid officials to bargain with the land-holders. 

TIk' survey. ..has boon working...qiiiokly in i>roportion to tho...sottloments. ... .Sinco the 
siirvov oommoiiood many of tlio native moasuroments have ( excoi>t in tho quantity of culti¬ 
vation ) corno very near our toUl arotvs, but this is entirely owing to tho check of tho .survey, 
for ..mirdhas and amoens ar(( on the alert. 

He deprecated the system imder which the Collector s staff not only assessed 
the revenue, hut acted as both “prosecutors and judges in all revenue matters”, 
and suggested that “ an entirely separate establishment under an assessor of revenue ” 
be employed for the purpose, and also for adjudicating on boundarj' disputes, thus 
foreshadowing tho introduction of Settlement Officers. He proposed a closer liaison 
with the Collector’s staff, giving the Surveyor control of the Uiasrah as well as 
of the professional survey but, like Bedford, said that “a much more expeditious 
and cheaper 8 urvey...can only...he effected by giving up part of the present cor- 
reotness, and particulars ” 2 . 

George Fraser made equally constructive proposals, emphasising the value of 
uniting professional and khasrah survey under one control, with the amiTus’ field 
survey preceding the professional. 

The Board of Revenue admitted that the professional surveys 
have boon little used by tlio Kovonuo officors in their settlemont operations. ... I’hcro can 
be no question that tlio surveys, ...marking in a way not to bo disimtod the boundaries 
of ostetos, and oxliibiting tho precise area of tho villages or other divisions, ... are of con- 
sidornblo utility, but whether tho attainment of such objects alone will justify tlie con- 
tinuamie of the surveys must depend...on the cost at which they are effected®. 

Quoting his pamphletof 1830 [ 205 n. 6 , 262 ], Herbert made the bold proposal to 
have the survey of fields carried out by planetable by a native staff specially 
trained, and working under the professional surveyor [ 186 ]. This met with no 
support as the planetable provided no numerical record of geometric measurements 
on which revenue settlement had been based from time immemorial. 

Brown now put forward firm and practical proposals for cutting down the less 
essential tasks of the surveyors ; 

It has been very generally expressed that tho oxix'iisive map.s...furnished by the .survey 
are of little or no use. All tluit the Collector loolcs to is for inform!ttiou...(>f the cultivation and 
oulturablo land, and seldom oasts his eye on tlie map except to admire its execution, or regret 
the needless expenoo. 

'The General Map [ i-inoh pari^ono ], the most gaudy and costly of all. has not ev. 11 the 
advantage of being seen, but is locked up in tho archives of tho Surveyor GenoraP, and 
from first to last is never in tho hands of a Revenue Officer [pi. 13 ]. 

‘from Bedford 24-2-31 ; bbo. 28-6-31 ( 32 ). ‘from Brown, If) Sc, 25 March 1831 ; btc. 28-6-31 
133 37) »fromBevBd. Simla, 26-6-31 ;bto. 27-12-32 (30). * No copy of Herbert’s pamphlet has 

been found; from DSG. 18-6-31: btc. 28-6-31. ‘stiU safely preserved in 1950 ; having provided most 
valuable geographical infn., mbio. folios 1-20. 
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The Geogmphitral Map on a sc^ale of 4 miles to an inch is equally useless, altho’ a great 
deal of labour is necH 5 Ssar>^ for its csornpilation, yet on tliis small scale there is not room for more 
than one village in four without rendering it unintelligible by being crowded [pi. 9 ]. 

The Civil Sersants liave universally complained of the wast (3 of time in the statistical and 
area tabk>»s. ... Those tables are eonstrucU^d an<l copied either by the Surveyor, his assistants, 
or aub-assistants [ pis. 10 , 12 ). The exf>en 8 e..,is enormous. ... All that tliey seem to require 

from our information i.s the quantity' of land under tillage—tit for tillage and barren.with a 

description of the difTerent soils, fhe re.st is considered supertiuous. ... I...recommend that 
the |>resent statistical afid area tallies bt? di.stumtinuerl. ... 

The village maj»s are a faithful transcrif)t from tlie Held books, and...may bo exceedingly 
useful, both in the Revenue and Judicial departments, ... and ought...to be continued f pi. 12 J. 

The General Maf) may...bo dispensed with ; ... its use ifi the revenue line is ont of the ques¬ 
tion. In order, however, tt>...enable a General Map t<i be formed...at any time, ... I propose 
that a copy of the table of f lie co-ordiiuites of the tokha stations ( the point where three or 
more village lands meet ).,.l)e forwarded annually for reconl in the Surveyor Oeneral’s ofiice. 

A Collector informed me that, notwithstanding the voluminous ]>apers he had to pmpare... 
with every settlement, yet the information lie <lerived from tlie survey was the onI\^ satisfac¬ 
tion in liis own mind. ... The sui’vey will no doubt be of greiit use as a re(;ord of the boundaries 
of estates, ... wliich is much require<i. ... In districts wdiere the surveyors havo been at work, 
the ameens...are on the alert, and their arcMis often cori*esi)ond very well with ours^. 

In forwarding Brawn’s report Herbert comments that he 

has jirovefl himself eciually able iis be is zealous, and, liaving uniformly succeeded every 
year in reducing tiie expences of his survey, ... J should be lotli by any chance to hazard his 
labours. ... Idie ex])ence of the survey has been reduced. ... From Ks. 41-5-8 the square mile, 
it has fallen to Rs. 33 -6 5, ... but one-third of the expence of 1826-7®. 

Ab a result of his enquiries, the Oovemor General drafted an important minute 
on the subject of revenue assessments and land surveys ; “ 1 have long and anxiously 
deliberated on the state of our revenue aflFairs, ... and since my departure from the 
Presidency I have...taken a part in several intc^resting diseuvssions’'. 

He discussed the proportion of the crop that Gbverament should collect as 
revenue, which in tlie past had varied from one sixth to one half. Both Akbar and 
Munro had assumed one tliird as a fair rate, subject to remissions in bad times 
[ 1 : 133 ; II, 181-3 J. Bontinck discussed the zamlndari system, 

the ruling authority...assigning to one rich and powerful individual a of country, or a 

number of estates, in which such individual was...constituted...owner of the Government 
share of the prodiKre of the soil { or the rent), condition of bis paying a certain tribute 
to the SUite - becoming responsible for the police of the trad- —...^md devoting hirnself to the 
welfare and prosperity of the tlifferent esttites, the improvement of which was to bo a souree 
of wealth to himself. 

The objects of such an assignment may liave been various ; Jst. To ensure a certain and 
imfluctuatiug revenue, and at the same time to avoirl tlie...fraud to which the State was liable 
under a system of khas management [ 203 |. 

2nd. To secure tlie eilicient support of ricli and powerful iudividuai.s. 

3rdly. ... Rewarding faithful servants, or attaching to...the State men who would other- 
wi.se have been dangerous aiid troulilesome subjoi^ts. ... 5thly. As a mode of recovering 
arrears of revenue, ... otherwise bopelos.s, or of bringing again into cultivation tracts of country 
laid w'ast/C by famine, w^ar, or misrule. 

He strongly favowred an exact survey conducted by a professional surveyor ; 

A minuU^ map of temues, and a more particular record, ... would...be more accurately... 
obtained by...an cstabli.slrment su|)erintended by the professional surveyor than by the rude 
process hithortf > adoptetl. Tlie mafis furnislied by the musaliat ostablisliments® are constructed 
on so unscientific a principle as to be almost useless. J'hose furnished by instructed surv^eyors 
would be notit and accurate, and the regi.ster of Helds and all particulars regarding them could 
proceed sirnultaneously with the map. ... 

It should be conducted by a professional officer, who in all matters of local interest should 
be imder the immediate orders of the Revenue Commissioner. The Surveying Officer should 
siirv’oy and map the total area, arul record in the aggregate the proportion of cultivated, cul- 
turable, and waste, and also the remarkable features of each estate. 

^from Brown, 2 -S 31 ; bto. 27-12 -32 ( 30 ). *from Herbert, 17-8-31 ; ib. { 29 ). ^ nuiaakat 

mf^asurement of land. 
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The Surveying Officer should complete one peigunnah before proceed ing to another, furnish¬ 
ing a record of the area, and nutpe of ea^jh village atKl of the pergunuali, wlien iiniehed. 
^0undarieK...to be settled by the tulweeldar and luitivo e(3t«l»li9hment. 

Ihe khaardh survey and the collection of information required for settlement 
wf>re to follow, being carried out by patuxiris and kanurigos working under the tahsildar 
[ 9 , 205 J and accepting tlie surveyor’s gross areas. 

With a view to...»ecuriug despatcli, economy, and uniformity, ... it in my intention to 
require...all | surveyors J to proceed to Allahabiul in the course of the present season, to consult 
with the Suddcr Board and ( he Kevonue Surveyor Cienorali us to the plan of future operations. 
I sliall also request the services of Captain Herhort on this occasion*. 

The conference sat at Allahabad on the Slst, 22nd, and 2.1rd of January 1833 
with the Governor General presiding. Besides the surveyors were the tw’o members 
of the Board of Revenue and their Secretary, three Commissioners of Revenue, 
^d the revenue officers of Allahabad District*. Bedford recorded the minutes ami 
was responsible to the Board of Revenue for implementing tlieni. 

'I’he roBiilt...has not been to alter in any material ixiinta the santirnents of Ids Lordship 
m roGordod in bis niLnnte of 26tb Soptonibor 1832. 

The professional siirvcy^>rs have assured His Lordship tfiat. they can furnish sciontifio maps, 

a(RR)mpaTiied by field registers in def-aib ... at a Ibsh (expense tlian has been heretofore incurred 
...by t wo distiiKd- departments. 

The Reveniio Surveyor Oenei’al is engaged in t he t»re]mrat,ion of a report which will furnish... 
the mode of survey to he adojited, tJie rwvture au<l expense of the parties to lie employed, and 
the quality and deseript ien of work to he required*. 

The Indian estahlishment was substantially increased and was to cost nearly 
m inucli as the Euroj)ean staff | 234, 346 ], and there wore many other changes ; 

' ' ;Tlie i>i‘ofessif)iuil surveys are now to he ext-ended to ryuttwar lioldings [ n, 180 -i J, and m 
be excMRited on Lnrofiean principles l)y natives j)roperl\’ instructed, whoso work is to be superin- 
toided and veritie<l by tfie Kovenue Siu-v'eyors. ... 

Eihch Surveyor will h<^ able to give the return of 1,000 square miles yearly ; averaging a lit tle 
above 28 rupees i>er square mile. ... 

d’he only returu 8 ...re(juired by tlie civil autiiority are a plan of each village wnth a kliusroh 
exhibiting tlie area of each holding, its proper relative situation, and the name of the cul¬ 
tivator, ... or...a numhor by wliich it. may ho recognized. Also a concise statistical record. 

Returns to the Superintendent of Revenue Surveys : - A taVile (^f co-ordinates_a geo¬ 

graphical map, 4 miles to an incli -general result of the survey as in Form No. 2 . 

Each Village is t.o lie prov erl by traverse, and the area to bo calculated as at present by the 
Universal 'rheorein [ iir, 1 . 48 ; jv, 232 ). These tables, with the original plans, to be 
forwarded to the Superiuteudeiit for office reconfb 

Specimens of field map and khmrah from Wroiighton’s survey of Muttra received 
formal approval® [ 222 ]. Commissioners wwe directed to have all boundaries marked 
before the commencement of each pargarui survey. 

The Collector shall...furnish any information souglit by the Revenue Sur\’cyor as to the 
progress making in the iviijustment of lioimdiiries, and the Surveying Officer will use his own 
discretion as to tlie time at which be sliall commence his survey. 

When the survey is commenced upon, the Colleclor will diretd tlie telisildar to depute a 
|)©isfikar, or other...officer, to remain in attondanco on the survey...to see that the zemindars, 
putwarees, and other village officers are at their posts, and that every facility is afforded to 
the survey operations [ 17 S ]. ... 

It will bo the duty of the tehsiUlar to see that the village putwarries prepare a counterpart 
khusroh of the field measurements, and...every evening bring up...the work of the day. 

The survey maps, field maps and khusrohs, will be fiimished to the Collector as they are 
prepared, and it will be the iinmeiliate duty of...his tehsildar...to fill up without delay the 
remaining columns in the khiisreh. ... After receiving the above record, atul compiiring it with 
...hie own records* the Collector shall...tix the Government juma on the moirza’. 

lithographed copies of instruotiona with specimens of maps and forms were 
.distributed to all concerned, “The direction and control of the surveys and 

> Bedford* DSG. & 8 upt. of Rt»v. 8 vy. ‘now A»tr. at Luoknuw ; minute, 20 9 32 ; btc. 

27-12-32. * Bentinck &. his Sec. Macuaghfon ; Fane, Bird, & Deeds, of Rev. Bd.; Maeswoen, Tilghman, 

Comnrs., &o. *from See. to GG. 24-1-33; bto. 8-3-33 (63). ‘from DSG. 23-1-33; bto. 20 - 5 - 33 . 
•from Rev Bd. 21-6-f33 ; »»c. 9-U-33 ( 19 ). ’from Rev BcL wr. May 1833 ; bto. 9-9-33 (20 }, 
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settlements, the selection of the districts in which they are to proceed, and the 
direction of the arrangements”, rested with the Board of Revenue*. 

Much abuse has been showered on this Conference for introducing a system 
that sacrificed good survey for the sake of speed, but though there were undoubted 
faults in the new procedure it went a long way to meet the urgent needs of the 
administration and to provide a settlement of revenues within reasonable time. 
This could never have been effected by the laborious surveys now abandoned. 

There was nothing intrinsically wrong in putting the traverse control and the 
field surveys under the professional surveyor, but the trouble lay in the insistence 
of a high rate of speed from the beginning, before adequate staff could be properly 
trained. Young military officers were given charge of large parties without 
having served adequate apprenticeship. Assistants and sub-assistants were re¬ 
cruited hastily and sent on field work with little training, and there was little chance 
of building up a trustworthy staff of Indian surveyors trained on European 
methods and subject to strict control | 216 ]. 

It might have worked if surveyors had been allowed to go slow to begin with, 
but from the very beginning the Board of Revenue—led by Merttins Bird—insisted 
on speed, and yet more spc^d. There were, certainly. Revenue Officers who 
appreciated accuracy and precision, and were horrified at the untrustworthy d ata 
they were provided with, and would have given anything for an accurate cadastral 
survey as had been dreamed of by the Commissioner of Chittagong [ 180-1 ]. On 
the other hand no revenue officer had any need for the correct geographical 
map that the Bengal surveyors had always insisted on. The Bombay system 
probably served the revenue purpose best, leaving the surveys without any sort 
of geographical control, and concentrating on a sufficiently correct pl«.n of the 
village and its fields. 

Markham thus expresses the views of the professional surveyor ; 

The topograpliical details of these Revenue Surveys were tolerably well executed until 
1834, when a conference was held at Allahabad. ... The groat object was to get the surveys 
done, in order to commence a new system of revenue settlement. A new plan was therefore 
adopted, introducing economy and rapidity, and sacrificing quality for quantity. The maps 
wore only required to delineate village boimdaries and sites, with rough outlines of roads and 
the course of rivers, and were mere skeleton sketches. 

They preceded the Groat Trigonometrical Survey, and thus proper connection was not 
in the first instance established between the two operations* [ 218, 288-90 ]. 


General Narrative*, 1833-42 

The first requirements for the expansion of the surveys were the recruitment 
and training of new officers, assistants and junior technical staff", and equipment. 
Operations followed no regular plan. New parties were raised, and old parties 
moved from district to district at the shortest of notice, as demands from local 
settlement officers reached the Board of Revenue. Of the four parties existing in 

1833, Brown was employed in Meerut and Saharanpur, the upper doab —Bimie 
Browne in north Moradabad, Fraser in Bareilly, both in Rohilkhand—and Simmonds 
in Oellii. The number rose to seven in 1836 and nine by the end of that year [ 362 ]. 

The inunediate changes were the recall of Wroughton to take up survey in 
Agra and Muttra, the transfer of Simmonds and his party to Azamgarh, and the 
appointment of Lawrence and Rind. Lawrence took charge of the Moradabad 
survey during Browne’s absence on leave, and then raised a new party for FarrukhA- 
bSd [ pi. 12 ]. Rind joined Fraser as assistant at Bareilly. 

Fordyce, anot her Artillery subaltern, was posted to Simmonds’ party early in 

1834, and took over charge when Simmonds resigned a year later. To meet 
Thomason’s ui^e for greater outturn, Robert Terranneau, the first uncovenanted 

* BTC. 9-9-3.3 ( 39 ). 'Mirkham (98). ’sec plate# 3, 11, 23; Hot of distriote [ 287 ]. 
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Th is plan and register shows work of the professional revenue survc^y 
m the Western Provinces with traverse closely following village bound¬ 
ary, and interior village detail [ ch. xiii ]. 

The table on reverse shows calculation of traverse from station to 
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assistant to be given an executive charge, raised a second party for Azamgarh at 
the end of 1834. In 1836 Fordyce moved his party into Gorakhpur, and that 
district was completed by the end of 1839, with three other parties to help— 
Lawrence from Famickabad -Brind with Terranneau’s party from Azamgarh— 
and Rind raising a fourth. 

James Abbott joined at Azamgarh in October 1835, and took over charge at 
Bareilly when Fraser resigned four months later. He had completed the eastern 
districts of R.ohi]khand by the time he was recalled to military duty in 1838. 

After completing the parganas of Agra and Muttra that lay on the left bank 
of the Jumna, Wroughton worked eastwards, completing Aligarh, Farrukhabad, 
Mainpuri, and Etawah, all in the central Joa 6 , by 1839. In 1840 he moved to 
Mirzapur, worked south into Sirgujah. and then took up survey in the Narbada 
Territories to the south. He was succeeded at Agra by Fordyce and Maxwell, 
the latter moving down to Ghazipur in 1840 and then to Patna. 

Early in 1833, as a first step in the new speed-up that will be described later 
[ 2i6-8 ], Lawrence was moved from Gorakhpur to Allahabad, where ho raised lus 
party to double strength, handing over to his assistants, Saunders Abbott and 
Stephen, on his reversion to military duty later in the year. Abbott surveyed 
Cawnpore, Fatehp\ir, and Jaunpur districts, moving to Jalaun in Bundelkhand at 
the end of 1840. After completing Allahabad Stephen took up the survey of Hamlr- 
pur, Benares, and Banda, which had been started by Terranneau in 1836. At the 
end of 1841 he and his party followed Maxwell’s to Bihar. 

All this time Birnie Brown worked steadily through north-west Rohilkhand up 
to the Kumaun border, whilst William Brown continued in the upper dodb, and 
in the districts to the west of the Jumna. Brown surveyed Hissar during 1837-8— 
Dehra Him 1838-9 -scattered areas <)f the cis-Sutlej districts 1840-1—Mussoorie 
1841-2—besides fini shing ofiF various parganas of the Dellii territory. 

As the surveyors had now become responsible for the khasrah surveys, special 
detachments were formed to complete these measurements in areas of the upper 
dodb, Rohilkhand, and Delhi, that had beeen covered by the professional traverses, 
but not taken up by the anuns of the district olficers. This work was entrusted to 
the more experienced assistants such as Nelson and William Chill [ 346 ]. 

With the retrenchments necessary after the Afghan war aU these surveys were 
closed down during 1842, and the officers reverted to military duty. 

The various districts, with dates of survey, and the names of the surveyors, 
are shewn on plate 11 . Many of the pa/rgana maps on scales from two inches to half 
an inch to a mile, and most of the general district maps, scale 4 miles to an inch, 
are still preserved, but only a few of the village maps and memoirs. Most of the 
district records, village maps and local correspondence, were destroyed during the 
sacking of local offices during the mutiny of 1857, but the correspondence records 
of the Board of Revenue at Allahabad are in good order [ vn, 218 The Deputy 
Surveyor General reported in 1860 that 

about the latter ond of 1837 Major James Bedford, the Dy. Surveyor General, was directed to 
proceed to the Presidency and superintend the surveys in pro.socution in Bengal [ 179 ]. 

The principal records of his office were made over for custody to the Revenue Board at 
Allahaba<l, and all professional control over the operations in those provinces ceased, and the 
Revenue Board...alone exercised supervision over the surveys, and held charge of the original 
records. In June 1843 the Revenue Board...sent down to...this office 21 oases containing old 
records of various n.w.p. Surveys, and in July of the same year a second lot in 2 ctwes*. 


Demand fob Speed 

The Allahabad conference of 1833 had laid down an annual target of 1,000 
square miles, professional and khasrah, and this was attained by most of the parties. 

‘quoted as Rev Bd. WP. * BSO- Home Dept. 29-3-80, DDn. 554 ( 38 ); pargana & district 
maps [ 211 n.5 ]; many village plans in vols. bound by dists., here quoted mrio. Rev. Svy., passed to nai. 1 966 ; 
other records with r>l®. Gultarbagh or Aliporc. 
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The Board of Revenue assured Government that they were 

by no mOHiis tiosirous of prossing tho Rurvoyon? beyond their |)Owers, knowing that they are 
almost without one exeeption tdbciont and zealous, and tliat when officers are too inucli urged 
to work, correctness is a|)t to bf? sacrifiood to speed. All the surveys are proceeding weffl. 

Bedford, however, was more critical, and in reviewing the work of the first four 
years records that when he assumed charge in 18112 there were but 
four regular surveys in pn^gross ; during season 1836-37 there were nine. These qui(‘.k- 8 ucceed- 
ing augmentations... brought young assistants much earlier into the charge of a survey than 
...prcsviously, ... when an officer...generally served about 5 years as assistant [ 214 ]. ... 

Of the nine surveys in [irogroas during 1836^*^37, six were headed by full surveyors, and 
three by assistants in charge. Constant augmentations, ... withdrawing efficient assisUints from 
the old surveys to aid the new ones, ... have been sujiplied by young men ol' various grades, 
more or loss educated, but all ro(|uiring...tinie to qualify them for tlie various duties. ... 

The institution of nati\’e surveyors, moreover, has [irov^od no light clog on the survey, ... 
[ a new party being ] nevei* jiroporly formed or in full working order before the third season. 

During 1836 7 ... the Hiindelkhand estalilishmoiit was almost entirely new—Lieut. Riri(r.s 
in the 2nd season -and Lieut. Briud’s | although in its third ] was still heade<l by an officer 
just appointed t-o a charge, and with the loss of an efficient a.ssistant. Mr. Paye, yet this last 
officer got ov'cr 458 s([uare miles in Secimder|)oor, a district so turbulent that one of the Judges 
at this station [ Allahabad j exfiressed to me his surprise that its survey had been effected at 
all. Of the nine surveys, therefore, six only can bt^ considered in full work. 

Removals of tlie surveys during the surveying season...tlirow back the work, as with 
Lieut. Abbott, lately from Pilibhit to Slialijahanpoor, and Cajit. W. Brown from Surdhamiah^ 
to Hansi. So also the...delay of final orders for...now surveys until the cornmenceraont of the 
field season. ... This delay has occurred with almost ev^ery new survey since I tr>ok charge. ... 

An area of 7,455 s(|uare miles was done during the season [ 1836-37 |...by nine surveyors, 
and with villages averaging 512 acre.s instead of the standard 828 acres. 

While ever\'tliing was tiuis working well, arifl jirontisiug still further success, it is a matter 
of sincere regret that the 8 iidder Board, in communication with otje of the young surveyors 
( Capt. Lawrence ), and witliout nifi^renco to myself, should have recommended a change which 
by encBiuraging undue sf^eed strikes at the root of prefossionul uccuraev’k 

The driving energy of Merttins Bird could not rest content. One thousand 
square miles a year for each j)arty would not allow for the eom])letion of the settle¬ 
ment, as he had promised, within ten years. He was not interested in any accurate 
topographical survey, or congregated district map fitting like a well-cut jigsaw. 
The Revenue Board wanted indexes to the lands held by individual holders, with a 
fair idea as to the taxable value of each holding ; to Iw^ produced at the lowest 
possible cost, and in the Khorte.st poBsible time. 

The changes introduced on the advice of Henry l^awrence were to confine pro¬ 
fessional surv(w to t!ie traverse of boundary <;ircnits, and lea ve all the interior tofio- 
graj)hical survey to the Indian surveyors, whose number would be largely increased 
for the purj)ose. 'the vSiqierintending Surveyor was allowed an officer assistant, 
and with this “double establishment ", his target outturn was increased to 3,000 
square miles a 3 ^ear. Tlio older surveyors were invited to follow the new system, 
and Brown and Birnic' Browne alone continued as before [ 222 ]. 

With his indefatigable energy and boundless enthusiasm, young Lawrence, who 
had none of the true surveyor's craving for precision, did not foresee the impossibility 
of getting trustworthy results from work of this nature [ 218 ]. Thomason, who 
was now Socretarj^ to the local Government at Allahabad, as well as Bird himself, 
sensed tlie opposition felt by Bedford, who protested vigorously when he found the 
change introduced without reference to himself, the official survey adviser ; 

It rocoiitly Irhri iriliinateJ to me...that an increased ostabli.s]imont...to accolorato 
progres.s has been sanctione^d for Captain Lawrence. ... 

Notliing, however, tiHn...be more injurious tha?i these innovations on what was settled at 
the survey meeting in 1833 [ 213-4 1- ••• Additional work...in the civil branch of the survey has 
now been imposed b}^ the recent order fur furnishing complete kliuanihs, wliilst the...only 

' Kov lid. wp. 8-9 -35 ( 41 ). -10 m. nw. of Meerut. * from DSG. 11-11- 37; Resr Bd. WP. 21-11-37 


( 55 ). 
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real check on the fleicl tneasuroments has at the same time been removed by the abolition of 
the interior professional 8ijrvi»y of tlie cultivation. ... 

Yet this is the period chosen...to increase the Koneral duties of superintfmdonce. ... Already 
the local authorities are boginniuK to prescribe what ought to be done by Siirvevors : ...H more 
pernicious system of interference could not prevail. If accelerated general progress be re<iuirod. 
I.. .urge...new independent .surveys with a responsil.le olHcer at their lioal, iu.stoad of irnpos-’ 
ing on surveyors—who fiave already quits' enough to do—a more nominal responsibility for 
oporatioTiH wKiich they cannot effectually fiheck. 

A trial of near five years has now proved that the stdieme adopted at the survey meeting 
has generally worked well, and the results have very closely corresponded with the estimate 
of annual work then made. ... Without the slightest reference to myself, the Suddor Board 
have Boloctodfor extra professional duties a yoimgand comparatively speaking inexperienced 
officer who, whatever his zeal, ... has liitherto...exfiibited evident marks of overhaste. while 
some of the oldest and host officers in the department...have boon passed over. 

"riie fwofoasional survey...is...barely sufficient...to ensure the degree of accuracy required. 
A great fiscal survey of this nature is seldom...more than onco oxocuted in any country. It 
is now intimately combined with the Groat Trigonornotrical Survey. ... Tiie towers of the 
main arc are not only ornployod as points to close on, ... but an auriual return [ is ] made to 
the Surveyor General of all conspicuous olijects [ 2 yj ji. 

He wrote even more strongly to the Surveyor General ; 

1...submit to you as head of tlie Survey Department a copy of one of my letters to Govern¬ 
ment, ... tliat 1 may not bo held res|ioitsil)le for wlial. has boon decided oil without reference 
to myself, and i.s...likely to prove highly injurious to accuracy. 

Extraordinary exertions and sujierior talent can alone, on such extended operations as 
3,000 square miles per annum from oach Surveyor, ensure oven that approximate accuracy 
which...is so essential. ... There will bo a general effort after area, while the orrois it may 
lead to cannot bo discovered until it is too late to corn'ct tliein. 

Under a sincere conviction that tliis s[)irit of innovation...and craving for area cannot 
but prove seriously dotrirnontal to the professioual results. I...place ttii.s...on record in your 
office where...the ultimate and only true tost of our general work can be apjilied^. 

Bedford’s transfer to the lower provinces relieved the tension, and left all the 
surveys of the North-Western iTovinoes under the direct control of the civilian 
secretary of the Ilevenne Board. His request for a transfer of his drawing estab¬ 
lishment from Allahabad to (.'aleutta [ , 145 - f >]. to carry on the preparation of general 
maps, led tlie Board to protest against ant' iiossilih' rosiimiition of his control 
over their western surveys ; 

Tlie Surveyors under the Board’s immediate suporintendonce have accomplished nearly 
double the quantity of work which they effected in Major Bedford’s time, and at a far cheaper 
rate, on a system which met with his most decided oppo.sition, and there is every reason to 
suppose that the many obstacles which existed when Major Bodforrl acted under their own 
eye, the reluctant a&sent which he yielded to their views of improvement, and the tardy co¬ 
operation with which they wore executed, wilt be increased when he is removed from their 
influence, and in constant communication with the officers of another Presidency who, it is 
believed, are by no means so urgent in completing the...survey and settlement expeditiously 
as the functionaries of these Provinces^ [ I7<) ]. 

Bedford was exceedingly hurt at this charge, 
injurious and unfounded, brought against mo by the Western Board. ... I’o the best of my 
recollection, the Government orders for the extended scheme of survey did not reach mo till 
about the middle of October 1837 , and...so far from “tardy co-operation’’... every arrangement 
m my power was mtulo for combining the Bundelkund and Allahabad surveys, increasing 
Captain Lawrence’s establishment, supplying him with lulditional imstrumonts, ami ensuring the 
accuracy of his commencing meridian [ 226 

That I was decidedly opposed to the 3,000 square miles [x>r survey scheme I readily allow, 
and the grounds of my opposition wore at the time reported both to His Lordship and the 
Surveyor General. Time alone will show their tnith or fallacy, but...mere quantity of the work 
is not the sole test to which scientific operations require to be subjected*. 

rhomftson sftw no reason why Jchctsrdh survey by Indians txmiTiSf checked by 
Indian parkU staff, under the control of professional surveyors, should not give 


» I, S«c. to »wr. fiovt. 12-UI-.17. DDn. .-lOl ( 204-i;i ). M)l)ii. .'101 ( 198- 2031, 

3-11-37. 'fromRev Bd. wp. 13 3 .39; BHC. 10-10 39 ( 6 ). ‘from Bedford, « 9-39 ; ib. ( 11 ). 
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all the accuracy required. He was delighted with the increase of outturn ; 

Tho main cause of the reduced experise and iucretisofi rapidity...is...tho...plan,..to diapense 
with tho interior professional survey, and to measure the whole of tho interior, waste as well as 
oiiltivated, in the native manner, i.o., by aumeens. 

The object...WH.H to save the time and expense occupiotJ in the interior professional 
[ survey ], and to [ ensure ] greater attention to tl»e khusreh survey. The first object was fully 
answered, tlie rate f)or square mile being roduc‘e<l from 20 Hs. in 1836-37, before the change, 
to Rs. 12 in IS37 38, after the change. I am not sure that tho latUsr object ha.s been obtained. 

Tlio groat difficulty lias always been to impress the Surveyors with the great importance 
of the khusreli survey. ... 'Fhat sui-vey was perhaps never so well conducted as in Goruckpore 
and Azimgarh on the old systend, ...but then if- was very expensive and slow ( iii, 52 ; 
rv, 210 ]. ... Rapidity of execution is inconsistent w'ifh very great ac*curacy unless combined 
with sustained vigilance. ... It is impossible to fix the precise bovuidary where dirniriishod 
accuracy covmterhalances increased .SfiotMl-. 

Thomason tliought that the revenue surveyors rather overdid their striving for 
precision, “looking at everything through a tlieodolite’'^. This rej>re 8 ents the 
general point of view of civil revenue officers right up to the present day. The 
average Settlement Officer onh^' requires sufficient information for a fair assessment 
on every holding, including a ])lan of its limits that shall be reasonably accurate 
and readily recognizable on the ground. He is only disturbed by gross errors and 
is not interested in a general map [ 2112 , 288 - 90 J. To quote Markham once more ; 

TiH> Hurv’cys of the NortleWost Rnivducc.s wen^ made lit a galloping rate each season, owing 
to the pre.ssure of the rcv'onuo officers, who wanted to complete the sotllornont. ddie result 
was that the ina])s were the merest, and most inaccurate, skeletons, wdiik^ topographical details 
were altogether omitted [ 227 ]. The surveys w'cre coTifined to tho actual definition of village 
boundaries, and tlio work on o|)posite skies of a riv'cr were never ov^en connected. ... 

Most of the original village plans, bourul u}> in folio volumes, were destroyed in the mutinies, 
but those of twolv^i' districts wore .saved and deposited in the Surveyor CuHierars office at 
Calcutta ( 215 ]. 

It would b(' ridiculous to attempt to u.se the old rov^inme skeleton maps of tho North-West 
Provinces as a basis...for any u.seful purpose** [ 280 ). 


District Surveys : Delhi & NoutiuWest 

The revenue survey of Delhi had been started in 1822 by Thomas Oliver who 
had completed most of the southern distri(;ts, ( birgaon, Rohtidv, and Karnal or 
Pfinipat, before handing over to Simmonds in 1821). The territories of Delhi at 
this time also included the present districts of Delhi, Hissar ( Hariana ), Ambala, 
Ludliiana, and Ferozepore, the Company’s villages being much intermixed with 
those of the Sikli chiefs. 

By season 1832-3 Simmonds liad worked north from Rohtak and Panipat 
into Ambala** where he found that ‘‘disimtes about land have long proved a stumb¬ 
ling block to the...scientific survey”. His surveyors were scattered over a wide 
area, even into Hfinsi, as villages were reported ready for survey by the civil 
authorities. At the request of the Political Agent in the Simla Hills ho took up 
survey round Sabathu but was refused permission to draw his salary bills there, 
and ordered to confine himself to work in the plains f 349 ]. His party was moved 
to Azamgarh at the end of 1833 [ 223 ]. 

In 1837 the Commissioner at Delhi asked that William Brown who was under 
orders for Hissar should take up the survey of scattered areas in the territories 
administered from Dellii; 

A mere geographical survey of the isolated tracts of Bulubgarh, Bahadurgarh, Hussen- 
gurh, [ south of Delhi ], will take very little time, and as it seems highly desirable (in order 
that the blank spaces in the general revenue survey map may be filled up), ...early 

1 Thomason had boon Collr. Azamgarh 1832-7. *from Soc. to Govt. nwp. ; Rov Bd. lp., 14-10-40 
{ 5 ). » Morris ( 115 ). * Markham ( 180-1 ). «mrto. 1 ( 1, 4, 10 ), Arabala ; 1 ( 7, 9 ); Karnal, 3 ( 6-9, 

16, 18 ) ; Hohtak & Rewari, ( Simmonds 1830-3 ), mrio. 8 ( 16). Delhi Territory with village boundariea, 
1822-32. 
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aiT^gementB [ may ] be ma<le by the Political A^ent or Commissioner. Delhi, in communication 
With the native chiefs to enable Capt. Brown to take them u[) as eonvxmient. 

Ferozopore .Tageer» 270 square miloH-^Badsbahpoor. I5(» -llansee District, including 
.Tumalf)oor & Tobana*. 1.620... -C,laptain Tlioi-e.sby’,s» countn' of .lansoo District 1 120 — 
laneeput 19 -Umbala. 40-Soobathu. 20—Artillery ground. K.arnal, 20. ... Only about 600 

aquare miles will require khasrab survey. This work will complete...Delbi Territorv. 

Next...is tlie g(H)graplucal survey of tbe independent states in tbe Delbi territorv. The 
Jhyjeor country being nearest Delbi^ wouM naturalli' come first ; ... aliout 2.080 square mile.s. 
j ho Rvitlarngarli and Jhoend cejuutrios, 800 square miles eaeli. ... Tlio Kuraal and Koonipotir 
Nawab’s possossions, together with the Putiala and Bikaneer territories, and Baliawalpoor. . 
are tbe most exteiLsive of all. anil there are a number of smaller tracts...not paving revenue'’ 

Brown moved to .Hissar in January 1838 with orders that 

stony and rocky tracts are to bo clearly marked off to .show distinctly what fertile lands exist ; 
onl3’ such lanil to be rated as fertile as, on being bi-okon up. will immodiatelv yield a return" 

Called away to survey the Dehra Dun [ 220 ], Brown was back in Hissar 
beiore January 1840. On the Oovernor General’s verbal orders ” he reported from 
Hansi on the Ghaggar and Saraswati rivers; “ The >Soor.sool tv River v as come upon 
quite unexfiectedly. ... Next tear the survey...of Sirsa amritaneea in the Bhuttee 
btates will enable the plan find re(>oi't on this river to tie completed”'. 

His programme for 1840-41 included a geographical survey of “ Bhutteeana”** 
and Its disputed borders and a report on “the slope of coimtvy and po.ssibility of 
irrigating it...from the Sutlej or any other source". Lines of level to the Sul lei 
would "add much to the re.searches of Caxit. Baker” [ 246 , 590 ]». 

He continued survey of these frontier areas till April 1842 lassides having 
scattered detachments nearer Delhi’". He writes from Jagadliri” that "work in 
progiess includes scattered patches in Bhutteea States. Ambala, Ferozepoor 
Ludhiarui, etc., from the Jumna to the Ghagra”*’’. His maps are raostlv of a 
geograxihical nature on the half-inch scale, and projected on a square grid* sides 
800 Gunter’s chains or ten miles. They bear titles and notes such as— 

Villages received from Sikh Cbiofs adjoining tbe Buttee Territory, including Ubobor 
Home villages received from Piiteeala & Kytlml —waste lands given u[) to'Beekaneir & Biiawal- 
poor : boundaries in jiart .sef.tled l.y Major 'riioresby—ceded vill,iire.s in the District of His,sar 
m the season of ISIO -Mu]) of tlie Bhuttee States, including the Buliawulpoor cmmlrv situated 
between it and tlie Cdiara of H>qdiaais Hivor'^b 


Between 1832 and 1835 Nathaniel Hodges, one of the sub-assistants on the 
Delhi hurvey, was lent to Wade, xiolitical officer at Ludhiana, whom he accompanied 
on a reconnaissance down the Sutlej to Mithankot. His many surveys included one 
of Ferozepore and its cantonments on the one-inoh scale with the country ten 
miles east from the Sutlej | 273 |. “ ' 


Meerut to Mussoorte 


Meerut Division comprised the districts of the upper daih, Bulandshahr Meerut 
Muzaffarnagar. and Saharanpur, with the Dehra Diin. William Brown had started 
the survey of Saharanpur in 1826, and in 1830 was working in Bulandshahr. His 
assistant George Fraser held charge in Muzaffarnagar till transferred in 183'^ to 
relieve Bedford in Rohilkhandi". Areas to lie served by the new dmb canal w ere 


T.f of Hissilr. »Cl,i,s. Thoriwliv ( I79:M,H(1> ) Ecu 

If ’ 2" ««. s. of Rlmtuk granted ti, Goo. Tboma, [n ■ s' ' 

‘from DSG. 21-3-37, Rev Rd.. cr. .31-3-:i7 (.57 ). ‘ih. 14-7-38 • mkio. 3(111 5 ( IS T l V'ii > 

14 ( 12-30 ) HiHimr, 1837-8. /O Cat, ( 244 ). • from Brown, 4-7- 40 ; Rev. Bd. wr 21 -7- 4o ( » dcM.Tt 

tract ali.iig fnngce ol Rikaiier explored by White in 1809 and Boilean in 1834 | li.t.^-a ass - iv ly’l 

•Rev lid. wp. (llC-7): 13-1(1-4(1 ( I 5). O'mkio. 7 ( 18-9 22-4) S 1 iv tell L /O ” t W 

(241 ) ; Bfilab^orli, 1840 7 ( 4, 17 ). On Jumna, e. of .Ambala ; mrio/i ( 1 ] ), 1840 2. frt.m 

Brown, 5—1..—41 ; Rev Bd. wi*. 24-12 41 ( 30 -7 ). ^*MRio. I ( 15 -20 ) * 3 ( 10-2 10 ) 4/1 ‘ 13-4 \ 

*^MRio. 5 ( 7-8 ). Muzaffarnagar, mrio. 19 ( 47 ), 21 ( 14. 17 )’ *22 ( iV? 

20(1*4-5)" ’ (’Iff “"1 (-- 3). *-4 (o5 J): Salmranpur, mrio. 17 (34 46), 
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left as late as possible* [ pi. 13 ]. Bulandshahr and Muzaffamagar were completed 
early in 1834, and during season 1834-5 the parties were principally employed in 
Saharanpur where Brown again had trouble f m, 411 -2 ]. 

Th<^ I>oopl 0 ...re 8 ist pr()coo(liug 8 , and...would commit violonce if I iiersisted in going on ; as it 
iH» they .Hoiza the chain, throw down the flags, and commit other acts short of actual blows. ... 
The people...are stubborn Goojurs, a class tliat will always give trouble about boundaries if 
they possible can, and when a cast? is settled today they are ready to dispute it tomorrow. ... 
Zamindars of Nanoutee...attacked my party, broke tlio flags, and beat my measurers^. 

After completing boimdarieB with Aligarh® on tJie south, and with Begum 
Samrirs lands in Meerut, Brown moved to Hissar early in 1838 [ 219 ] but was called 
back to the Dun to survey lands allotted for tea plantations. 

A scientific survey of the whole area will...be necessary, i.e., of the interior of each grant 
and village, as well as of the mere boundary. ... You will mark off the limits and positions 
of the existing grants, and at the same time be pref>ared to express an ofiinion as to the most 
expedient distribution and allotment of the wliole tract'* f r 68 <) ]. 

His survey was welcomed by Frt^derick Young, Superintendent of tlio Dun ; 

Grantees have put up their own boumlary marks, but altho’ put in possession, and permitted 
to commence o|>erations, these bountlarv marks ofiiinot be considered finally fixed till a full 
investigation of...objoction3...by zemindars—whose boundaries they may interfere witli— 
whose (uiltivatod grounds they may embrace—or whose pasture land, irrigation, or waterway 
they may int/orcept -)>as l>e<?n...decide<l by competent authority. 

Hitherto 1 liave declined...this imfiortant duty in the hope of...an ex|>oricncod, responsible, 
Revenue Surveyor carrying it into effect. \h>n (;an imagine how highly gratified 1 am to 
find that we are likely to have the aid of your experience and advice. ... 

It is very desirable to put an end as soon as possible to all doubts...regarding those tenures, 
and tliis cannot bo effected till the boundaries have been irrevocably determined on the s|iot, 
the area surveyed, atid a kuboohat r<?gisterod. ... Wore the boundaries of the first grants taken 
by Lieut. Kirke | 167-8 ], ... .Mr. Powell^ once clearly defined...a system would be established 
wliich would render tlie completion...comparatively easy®. 

Brown had to point out that the Revenue Surveyor’s business was 
limited to the measurement of the lands pointed out to him. ... He is strictly prohibited from 
iMvestigatiiig claims to lauds, or the rights and immunities of an>' doscri}>tion. ... Those 
matters —...before ho begins—...sliould all be settled by the local officers, who would barely 
liave time to ])erform this duty before Oct.ober next, when the survey would commence". 

Brown completed his survey ‘'in a masterly manner” by the end of 1839, and 
his maps of the ‘'Eastern ” and “Western ” Dun shew all the holdings acknowledged 
at that time, as well as the tofxigraphy from the Siwaliks to the Mussoorie-Landour 
ranged [ pi. 17 ]. The village maps of the Eastern Dun, scale four inches to a mile, 
are still preserved, every page signed “Wm. Brown ” between March and May 1839. 
They distinguish “ cultivation — cultivation lately thrown out — lit for cultivation — 
not capable of cultivation within reason — saul and khair forests ” Home villages 
are linked up by traverse with their small detached '' chak.s'\ A separate sheet 
named “ Koodal ” of only 18 acres has a note ; 

There was some difficulty iu getting these lands pointed out, and being quite unoccupiod 
and wast^ accounts for the difference with the khusruh measuremonta. ddio zumundor wishes 
to leave it altogether ; it has not been tilled for about 4 years past. No irrigatioid®. 

After two more seasons west of the Jumna, Brown returned in March 1842 to 
take up a large-scale survey of Mussoorie and Landour, where hill-sides are steep 
and thickly wooded, a very diflFerent proposition to the plains of the Punjab ; 

The object desired...is a correct i»lan ol'each estate or eompounrl, exhibiting its boundary 
and superficial coiiterit.s. To obtain sucli a plan, .a measurement must bo made along the 
boundaries, often leading from the lowest kud, or valley, to the highest peak, ... reduced accord¬ 
ing to the inclination of the plane. ... If it was only required t(.> lay down the ])ositions of 
dwellings, the most scientific [method ) —and at the same time the most simple and short — 

‘from Brown, '1 S 31 ; bto. 27-1*2.32. ^from Brown, 5 & 20-~Pt 34 ; Rev Bel, wr. 14 l(t-H4 
{ fJI ); ‘2S-10 34 ( 5 ). MHto. Mi.sc. 4 O 3o, “from 'riiomasoii, nwp. Govt., Simla, 4-.”) .38 ; I)1 )m. Mgto. 
(44). ® Powell fannilv i<t lll Vjolds property in Dun k Saharan pur *fn>m I’A. Oolmi, 15 -0-38. 

7 from Brown, 215 38'. « Miuo. I<> ( 2U 2'), 17 ( 54 -5 ), 18 ( 19 ), 23 ( 59 ), 25 ( 55 9 ), 57-61, 28 ( 58 ) ; 

oBo. Lib. ( A-27 ), w. Doon, lithd. Allahabad, 15-3-41 ; hHowh DDn. oanab, (’autley & Kirke, MRio. 185 
( 113 ); 10 ('fit. ( 219 ). ^ Sal f^horen rnbuMa; r.htpr^- pinus hirnalaf/mms. “'mkio. Rev 8vy. 
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...would bo by trigouomotrioal operations, but the grmit object...is to define the extent of estates 
along their respective bouuilttrios, so that the plans may bo of use in oa.se of disjiutos 

The i.roprietors are very iiarticular about their boundaries, and...they would prefer as much 
attention being paid to define tfiem as was consistent with a moderate accuracy., in iireforence 
to H truiiigulation giving a fow points...very oorroctly. 

The scale' is four times larger than the Revenue Survey plans, and I should think wouiil 
answer the purpose of the smallest divisions of proriorty. There will be a general plan of all 
tlie 08tato8...on a scale of 40 chains to an incln or 2 inclie^s to a mile. 

The four theodolites at tlio disposal of the .Survovor are not cajiable of ob.sor\ ing liorizontal , 
angles where the depression is greater than 17'’ or elevation more than 30'’. Reing in very 
good order horizontal amrles [u-opcrly observed wit h them ought to lie correct under inclina¬ 
tions of 20”. ... This survey will in effect, he one of levelling by the theodolite as w'oll as tlio 
usual course of survey. The .surveyor must he instructed to level ins inst.rumonts carefuMv- 

Some proprietors and letiants might bo expected to object to a measuring jiartv going over 
their htthi gardens, and .listurbiiig the privacy of their premises by mea.suring around evorv 
house, and again there are others who on every occasion unreasonabh fancy' that natives insult 
(hem, and take tlie law into their own hands by .striking and alnising them. The dutv 
would frequently ])rove a very unpleasimt one to tfa^ surveymr^. 

Brown’s maps arc still preserved and make an almost continiions series from 
Landour and Rajpur to Cloud End and Ranog. The^y nhew traverse oircuits and 
boundaries and most of the buildings of that ]wriod'* [ 164 11 . 2 , 166 n .6 |. 

At the close of the survey the party was broken up with the rest of the 
surveys of the Korth-Westeni Provinces. 'J'he amount of valuable survey carried 
out by Brown during the seventeen years that he had held executive charge 
I IR. ^57 J very great indeed and covered an enormous area. He and VVroughtou 
were finite the most capable of the lievenue Surveyors of this period. 


lloiriLKHANl) 

The ancient provinct-of Boliilkhand comprised two large districts Moradabad 
and Bareilly, and the iiidepcndcnt State of Bampur | i : 55 - 1 ) ]. The modern 
districts Slmhjahanpur, Bijnor, Budaun, and Pilibhit were formed from I 8 M 
and later. The two surveys started in 1822 under Bedford for Sahaswan [ in, 
554 R 5 ] and Birnie Browne for north Moradabad. or Bijnor. were still injirogress 
in 1830. Browne hold his charge until 1841 when his survey was closed down 
leaving unsurveyod a considerable tirca of undeveloped larad aiid forest laud along 
the foot-hills*. His work was not of the highest quality. “ 

On Bedford’s appointment to charge of the revenue survovs in 1832 he handed 
over to Oeorge Fraser at Bareilly. It was possibly heforj taking charge that 
Fraser made a survey of Bareilly city, cantonments, and civil lines, which shows 
the sites of all residences, with 23 names of occupants including that of Brig. Jacob 
Vaurenen. From these names the date of the survey appears to be 1830/iF. 

Fraser was reheved in 183G by James Abbott who completed Bareilly District 
the following season, when he moved into Pilibhit and then Shahjahanpiir, which 
was completed before he reverted to miUtary duty about October 1838®. 


Agra &. Cbntrai, DoAb 

The districts of Agra and Muttra straddle the Jumna, and with Aligarh made 
up the Agra revenue division. The Revenue Commissioner of Farrul^ibad was 

• l« iiichos toa mile ; 4-mch lithd. map, Govt. Litho. Pres-H, Calcutta; u m Smith lS 44 -oBf, Tit. 
.VWhi. Mgto. (.3tl). »MEio. 17 ( l-Il ); 185 ( 11-3 ), Park Eatol'. 20 m. to ‘North 

Moradabad, etc., mrio. ]5 ( U ), IG ( 52 ), J7 ( 34-7 ), 20 ( 52 3. 00 ), 21 ( 3, 34 ) •>‘» ( 31 43 i . oJ 

‘ )• ‘mkio. IM4 ( 38 ); Vaunmlm d.‘ lil-J hut hl.'u;^ 

p^ibly still held by family in 1832 ; 9 of the ocenpantfi named were at Bareilly in 183‘> « Hareillv • mrio 

^ ( 17) ‘ >• >’ 49', ; ShahjihLllIi'r,- 
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responsible for that part of the dmb covered by the modern districts of Farriikh- 
abad, Ktali, Mainpuri, and Etavvah [ 287 ; pis. 3 , 11 J. 

In 1832 the Collector of Muttra was making a settlement of part of his district 
on the left bank of the Jumna, and was delighted to obtain the professional 
assistance of Robert Wroughton to supervise his Indian meastmers. 

Captain Wroughton, of tiu> 46 tli N.T. stationed at ATuttra, and for many yearn employed 
on the rev'OMue wurvoy of Goruekjioor | in, 152 ], haH...boen callotl on to furnish information.,. 
"U tile subject, and...with what i^'itablishment lie would in a ('ortain time survey and map a 
iriven numVier of estvatos { 231 ]. 

I sliould bo liappy to faeilitaU* .such a survey, either by }>lacing a portion of the...establish¬ 
ment at (jiptain Wroiighton’s disjiosal, or...to enable that officer to entertain native sur- 
\'t'yop.s betier suite 1 to hi.s purfiose. t^aptain Wroughton would map and record in detail 
I.he anui, (‘ultivatiori, lioundaries, of each estate, and the tolisildar would collect...further 
information...as...tho basis of th(‘ .settlernenl h 

Official sancfinn was given and Wroughton undertook to make a complete 
t(H)ographical survey of every village with “a congregated map of the purgannah”, 
scale two miles to an inch, shewing “the boundaries of the purgannah...and such 
objects of general importance as are usually afforded in geographical maps”. He 
a.sked for an establishment costing Rs. 380 a month. 'I’he experimental survey 
which he then carried out was welcomed by the Allahabad conference | 213 j and 
brought into the official programme t 214 j. By March 1834 when he. applied for 
•sick leave to the hills he had surveyed 1,000 square miles and left “the maps and 
other documents in such trim ” that his assistants could finish them off*. 

His work included 8 -inch surveys of the cities and cantonments of Muttra and 
■Vligarh and another on the 4-inch scale of the town of Surir®. For the hhasrah 
surveys lie had tlie assistance of James Rind during 1835. Having finislied the dodb 
area of Muttra in IS35 ho took iqithe survey of Aligarh, and tlui southern parganaa 
of Farrukhabad, which had been commenced in 18.33 by Henry Lawrence [ 214 ]. 

Lawrence had started survey in Farrukhabad in October 1833, having to raise 
a new jiarty wit h the assistance only of two sub-assistants from north Moradabad, 
“ whose miseondiu't and uselessness led to their dismissal ” [ 388-9 ]. Y(ff , writes 
the Revenue Board, • the ojierationR at Farrukhabad far surpassed those of 
Bareilly and .Moradabad, and rank on a jiar nearly with .4gra and ISaharaupur, con¬ 
ducted by the two most zealous and able of the old surveyors” [ Wroughton and 
Brown ]^. Lawrence and his party were called away in 1835 to (Jorakhpur which 
had been given priority [ 215 ]. 

In 1837 after some liesitation, Wroughton pleased the Board of Revenue by 
consenting to work on “the system of extended surve 3 '^ 8 ” and was given the extra 
assistants and e8tal)li.Hhinent necessary [ 2if) j. He was then directed to survey 
“Sirpoorah [ now Etah ], Mvnpoory, and Etawah”". 

He had unusual difficulties in Etawah during season 1838-9, the ground where 
the Chambal joins the Jumna being very much cut up by ravines [ ii, 28 ; rv, 25 ]. 
He was unable to run his traverses so as to give “a separate professional survey 
of...eacli inouzah” and the Settlement Officer was much disappointed with the 
results®. In 1840 the party was transferred to Mirzapur [ 228 ]. 

Wroughton'.s surveys were generally of a very high standard, and the Surveyor 
( Jeneral later refers to -v'our own beautifully executed surveys of Muttra and 
•Vgra ” as forming “ most valuable materials ” for the Atlas sheets^. 

In 1838 Fordyce was moved up to survey Agra district in which Wroughton 
liad only made a start, and he continued with Maxwell as assistant from November 
1838 till July 1839 when he took sick leave. Maxwell surveyed the city and 


Ho Coirmr. 22-3 IVJ; btc. lo 
“Aligarh, ,MRlO. IS4 { 2*1 ), Muttra citv 
HMiittra, 19 (11), 21 (19-2(1), 22 ( 27, 


32 (47 ). * friim Wroughton, 5-3-34; bto. 31-3-34 ( 28). 

( M. ky M. Danioll, 1833. ^Rt^v Bd. wp. 10-7-35 (1-2). 

^ 7 ) pargana Maat. 
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Aligarh, MEio, 19 ( 29-1 ) ; 24 ( 111-5 ). Sirpura, 17 ( 52-3 ),Mainpuri, 22 ( 13 ), 23 ( 30, 33 36 58 ) 26 ( 13 ) * 
Etawah, 21 ( 13 ), 22 ( 42 ) 23 ( 45 ), 25 ( 49-51 ); Parrukhabarl, 21 ( 42-3 ) 22 ( 1. 50), *23 (40, *37-8 50 )* 
22 25 ( 4.3 ). 2S (45-0); liov BO. wp. 3 11 37 (71 2). «(hiOhins, 1(33); Map. .virio." 25 *( 49 )' 
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cantonment 1838-9, and completed the district by 1840^ The Settlement Officer 
particularly appreciated the work of the surveyors in “filling up the Oollootor’s 
columns in the khusrah as seemed expedient and advantageous ” but 

in the surveyed iti 1838-9, the yeur fellowing the droiigl.t un.l hmikie [ 156 J. fr..,n the 
impossibility of procuring even doi-oat amoons for the surv'oy work, and other causes, the survey 
work could not bo charactorized as fiossossiug atlequato accuracy^. 

A few villages in the north of Aligarh were surveyed by William Brown’s partv 
during 1839-40 [ 220 ]. ‘ ^ ~ 


GoKAKHriru & Azamgarh 


When Wroughf.on s survey of western Gorakhpur was closed down in 1830 the 
Eevenue Commissioner, Morttins Bird, was authorized to prepare a Ma.9mA survey 
without professional control; 

A native Suporiutondent, and a Iteputy Superintendent of Survovs sliould be omplovod 
in tl.o «orruek[..)re District, and in the Chuoldeh of A/.irngur. ... Parties of surveyors, ten in 
number, superiutondod hy a head surveyor, ...sliould lie oin|)loyed...as qualilied (lorsons . 
might ho found. ... If ameons bo extensively employed, and European oftieors he iilai-ed from 
time to time...to verify the staUimonts jirepared, ...we tliink that tlie settlement, of these 
district/B may be compk'UMi iti tiirec or four years^. 



part 

Porgimnah Nizainaliad, ... Mic lorgeHt arifl most imfiortant in the diatrict, was first 
selected for settlement soon after tlio passing of H(?gn. vn of 1822 [ill, 132 11.2, i 5 'q n. 1 ] and 
was tfie fitdd whore every \'oung oflicer first atteuifitod to make settlerni^iita. 

AlUheseoperatioris worerec.-aston the uBMielaclopted ifi Reg. ix 18:{3^. ddie professional 
survey was (conducted l)y Capt. .Siminond.s, whilst tlie hold meaKuroment, where it had not 
bwn alreafly completed, was conducted hy the revenue authorities. One great evii of this was 
that the revenue survey, esfXB*iall>^ on its first eommeneemont in 183:i-4, was far from correct. 
The interior survey, esfiecially, was often (‘onsidorably in excess of the truth, as...is likely to 
be the case when it is not chocked by the native held measurements, 'flie culturablo land 
was also...considerably in excess, from an opinion held by the surveyor tliat all land which 
would produce anything whatever sliould be elassed under this head^. 

Simmonds and his party moved down from Delhi at the end of 1833 and found 
it impossible to work fast enough to please Thomason , who reports in March 1834 
that the operations...have been confined...to the cotitral and soutli-eastern portions of por- 
gumiali Nizaniabad. Captain Simmonds is now closing round iji tiio south-west crorner, and 
we hope tliat i)efore the termination of the sea 8 <m a portion oidy of tlie [>orgunnah, perliaps a 
third or fourth in the north-west corner, will remain unsurveyod. 

Captain Simmonds eonsiders it of importance...that the survey slioidd lie carried on as 
connectedly as f)ossible. ... The success of our...plans...depends on...l)oiug puiKd.ually supplied 
with our maps, native and scientific, as also comiMjfed areas, <fcc. ... Captain Simmonds...is now 
setting hi 8 ...aumeens to work, and ])reparing tlie fiedd maps in tlie newly solecttMl pergminahs. 

He writes to Simmonds tw^o months later asking that 

the survey be completed by the end of January, and that by that date we are furnished with 
the musahat [ 212 n .3 J and scientific maps of the whole pergunnahs, and with the computed 
cultivated, uncultivaterl, and total areas, ... mid that these papers be furnished as regularly 
as completed, i.e., in equal portions at the conclusion of each week, fortnight, or month 
They are to be tlio groimd-work of our settlements®. 

Simmonds could not promise such outturn ; two of the parganas to be surveyed 
contained as many as 1013 villages ; 

I could not with a perfect establishment undertake to furnish more than 80 to 100 villages 
per month—area results and rough field plans—as the survey progresses. ... I couM no! anti- 

1 Agra, MKio. 19 ( 32-3 ) 29 ( 39, 44, 46 ); 21 ( 2,6 ), 23 ( 9- J1 ); 24 ( 3-7 ). ^ Rev Aev, ( India ) 

{ 160-71 ); Rev Svy, NWP., ( 229 ). » H to CD, Jud. & Rev. 23 S-31 { 7 ) : brc. 14-2-32 ( 36 ). 4 th; 
result of the Allahabad oonferonoe [ 213 ). '^ Report by Thomason, JARB. vni ( 126) Feb. 1839; NWP 

8th m, 1856. XV (165 et 9cq,)\ paras 113-60. * «from Thomaaon, 27-3-34 and 7 - 6 -^ btc 

4-8-34( 63), ' 
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cipato quicker proj^rosB, ... working m the mirvey now does under pregoribod rulos and fbrmii* 
not applicable in the survey of small villages. ... 

The work you lay out for tlie ensuing season cannot...be acooraplished unless it be under m 
re vision...of establishment, and the neoessary mstiruraent« and books of logarithms. ... For the 
latter I am entirely dependent on private loans^. 

Thomason appealed for a larger survey force ; 

1 expect to obtain an incrt^ase of 25 per cent on the revenue of the district. About 2 lakhs 
per annum is the amount wo may settle if the survey supply us with the work in time. A 
sacrifice of half of this will involve a loss of 25,000 Rs. in a single year. Tlie question thus be- 
(jornes one of simple cost. ... T hope its value as a judicial measure to the jirosperity and com¬ 
fort of tlie ])eople will also be taken into account [ 182 ]. 

If the jiroposition for an increase of estahlishment be entertained, it remains for considera¬ 
tion whether tlie increase bo given by strengtheniiic: the...party now here, or by suporadding 
an entirely new piarty, complete in itself. ... 

Captain Simmoiids propo.ses to take groups of...villages of a convenient size, ... include 
them in one circuit, and fill in the included villages as tluiugh they were the interior of one 
largo village, ... This sort of survey, though more oxfieditious and cheaper, is less ac.‘curate, 
and is left more to native agency, ... It is a great object to secure accuracy. ... 

This work I am anxious to hav'e surv’^eyed anil settled in 3 seasons. 1 can engage that 
no delay shall b<^ ox|>< 3 rienced in consequence of boun<lary diH|)utes‘'®. 

Bedford thought Simmonds’ slow progress due 
chiefly to the very inefticienf state of his native eBtablislirnerit. ... [ Lie should ] forthwith 
give his serious attention to tf\e instruction of a firoper number of smart native lads. 
Hitherto he has made little or no use of native surveyors on the boundary work, nor...as 
draftsmen or calcnlator.s. ... His Kuropoan establishment has been employed on what natives 
have elsewhere principally performed. 

He asked Siuimoiids, who now had Fordyce as assistant, wdiy he could not turn 
out as imioh work as other officers, for example Brown or Lawrence^, and Simmonds 
promised that for season 1834 -5 the Azamgarh survey would go ahead 
at an equal rate of progre.ss with any Surv^eyor similarly situated, and...bear comparison... 
with the Delhi survey of 1832 33. ... My letter to the Collect or... was written just as the 
present field...work wa.s aliout clo.sing. 'fhe experience 1 then liarl wiis very discouraging. 1 
hafl been suddenly removed when tlie .season was already advaneed. ... I'his...broke up the 
native estal)lishmefit ...fireviously entertained, and when i arrived here I foun<i the nature... 
of the professional work so entirely unknown—the jKMiiile on it were foreign to me and I to 
thenn_that 1 experieiu^ed consi'lerahle diftieulty in organizing an elli(*.ient establishment. 

Added to this, ... Nizamaba-d pergunnah was tot^illy un|)re|>ared for survey in conse¬ 
quence of numerous boundary disputes which cramped and sliackled my exertions^. 

He showed how the nmall size of the Azamgarh villages involved a correspond¬ 
ing increase in the number of traverse circuits, and thus increase the duties 
of the‘Superintendent that are already so arduous in the field, ex(*eeding more than 12 hours 
per diem. ... In the beginiiiug (►f fhe present season, Mr. Gould’s survey in Hansi [ 219 ; pi. 23 J 
exceederl 40 square rnile.s per month, and in Nizarnabad witli difficulty did Mr, Gould get 
through the survey of about li square mile.s in the month of December®. 

Outimt improved when a setiond party raised by Robert Terranneau oommenoed 
work from November 1834, and on Simmond's resignation three months later Ids 
party was taken over by f'ordyce. Thomason found, however, frequent discre¬ 
pancies between Terranneau’s traverse control and the detail field measurement, 
though both were now under the professional survey^ti-. 

It had previously been tlie (‘ustom to measiuo the village before the boLindarie» were fixed. 
This pernicious iiractice had given rise to endless intrigues. ... The imperfections of the boundary 
work...affect the value of the survey, at least in the eastern and soiithern portions of the per- 
gunnah, which were surveyed in the first season. ... In the western and northern parts, 
which wore surveyed in the 2 ud season, there is little or no fear of error. ... 

The survey...of porguimah Belliabans, ... 1834 5, was conducted uuder the immediate 
supcriiitendouce of Lieut. Fordycn..,in a sujierior manner*. ... 

ifrom SimraondB, 30-(>-34 ; uto. 4-8-34 (63). *from Thomaarm, 2-7-34; BTO. 4-8-34 ( 68 ). 
»from DSO. ll-7- :i4. '‘ from SiinmontlB, 7 & 11-9-34 ; BTC. 20 10-34 ( 49 ). *from Simmonda, 16-9*-34 ; 
BTC. 20-10-34 (49). •Azamgarh, Fordyoe, meio. 20 (20, 61 ), 22 ( 6 , 37, 18-20), 28 (81 ), 24 (17), 
1-inoh village plans, 1836 Fordyce, MRXO. Rev. Svy. 
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Pergoiiuali Doogaori was siirvoyod by Mr. Terraanoau in tho season of 1834-5, aiui settled 
by inysolf in 1835-0. 'I'ho boundaries were very well laid down by tho native Deputy Collec¬ 
tor, ... This pergunnah was unfortunately chosen. ... Tho villages often consisted of broken 
fragments of land, ... some mere fields, ... scattered about at considerable distances. ... 

The native measurements wore frequently approved and passed as agreeing with the pro¬ 
fessional when tho areas were totally different. The professional survey itself is often gro.ssly 
incorrect...in its reprosontation of tho cultivation, and...the boundaries. 'I'he native maps 
have recieivod scarcely any checjk, several of tliem are scarcely intelligible, and, in many, 
fields belonging to different jiersoiis, different puttees, and even different tnehals, have been 
grouped together in one nurnhtu*. 

The porguiiTiahs of Gof)alpore, Kowroeah, and Atrowleeah Tilhonee were surveyed by 
Lieut. Fordyce in 1835 6 , and settled by Mr. Montgomery^ in 1836 7. ... Tlie surv^ey was 
well conducted. These |)ergunTialiH are undoubtedly the best surveyed in tlie district. 

Unfortunately Terranneau’s work of 1835-6 was no better than that of his first 
season but, by the time this was shewn up by Thomason’s settlement ojierations of 
1837, he had been transferred to charge of the Bundelkhand survey, and it fell to 
Brind to make the necessary resurvey [ 215 , 230 

At the end of 1835 it was decided to take up the survey of Gorakhpur—which 
at this time included the present district of Basti—and, to push this through with 
vigour, no fewer than four parties were employecF. Lawrence brought his party 
down from Farrukhal)rid, and Rind, who had been assistant both to Brown and 
Fraser, raised a new party. In 1836 Fordyce brought his party up from Azamgarh, 
and was followed by Brind in 1837'^. 

Fordyce commenced in the parqaiva of Araorda that had been surveyed by 
Wroughton ten years before [ iii, 152 ], and the Revenue Board suggested that 
where the boundaries coincided with Wroughton’s 

nothing more is needed, but if they differ a now map must maflo, or the old one corrected, 
which ever tho surveyor may prefer. A khasrah survey will be required, wliich the Board 
would prefer to have conducted by the Surveyor as usual, 1:)ut if that olYicer should find 
Captain Wroughton's maps obviate the necessity for a fresh professional survey, and the 
heav^" charge of akJmsrah survey detain him from work which he could otherwise carry on 
elsewliero, the Collector might be directed to superintend tho kha 8 rah'\ 

After some discussion it was agreed “that a new survey will cause the least trouble 
It was indeed regrottal)le that Wroughton’s painstaking work had to be scrapped, 
but the e.xperieiice and knowledge gained had been of considerable value. 

It was while he was on leave from Gorakhpur in 1837 that Lawrence met Bird 
and Thomason at Simla, and offered to produce at least 3,000 square miles of survey 
in the seascii, provided he was givtui the estabhshment. Early in 1838, therefore, 
he and liis party were moved to Allahabad for him to put the new system into 
practice. Later in the year Fordyco’s i)arty was moved to Agra. During the rains, 
on tlie outbreak of war with Afghanistan, both Rind and Brind were called away to 
their military units, and their parties were broken up when the survey was brought 
to a close the following year, 1839^’. 

In a final review of the survey and settlement, the Directors commented that 
in Secunderporo and Bhudaoii’ tho operations as regards tho pormanoiitly settled hinds wore 
gonorally restricted to the adjudication of the wdiole of tlie village area. An attenqit was 
thus made to define tlio limits of each estate, and settle the...liability of each...to tho Government, 
and at the same time to enter on tho public records the...approximate value of every mt'haul. 

The main benefit of this to tho people was...tho final determination of all boundary dis¬ 
putes, ...and...the facility afforded for the partition of property and it’s transfer from hand 
to hand. The security to tho Government for the prompt and easy realization of it’s revenue 
was...another object of incalculable value. 

‘Robert Montgomery ( 1809--87); bos. 1827; arrd. 1828; Asst,, Azamgarh, 1829; lg. Punjab, 
1869-66 ; DNB. * Socunderpoor, Azamgarh, Brind, mbio. 23 { 35 ). * Thomason’s report, Agra, 16-12-37 ; 

JA8B. vm ; Feb. 1839 ( 136 ). *per order of lg. nwp. 4-7-36 ; Gorakhpur, l-inoh viUage plans, mrio. 
Rov Svy. ; Lawrence, 1836-7 ; Brind, 1838 ; Rind, 1838; pargana maps, Ourangabad, Amorha, Gorakhpur, 
MEIO. 19 ( 26, 34, 36, 40 ), Fordyce, 1836-8 ; 22 ( 2, 63 ), 23 ( 1 ). 26 ( 28 ). Gorakhpur, Brind ; mrio. 19 ( 48 ), 
20 ( 19, 84, 35 ); Rind, 21 ( 4 ), 22 ( 23 ). Lawrence, 23 ( 21 ); /O Cat, ( 218 ). » Rov Bd. wr. 11-10-36 
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The Govommont mibsaquently reeeived assuranees that great benefit had accrued, ... 
and that the opposition at first shewn...had given place to...satisfaction and ^atitude^ 


AllahIbId & Cawnpore 

Allahabad Division, which included the districts of Fatehpur, Caw'npore, and 
Allahabad, was the first to be taken up under the new system of “double establish¬ 
ment’' introduced by the Board of Revenue in 1837 [ 216 - 7 ]. Lawrence was to 
bring his party across from Gorakhpur, and absorb Terranneau’s party working in 
Banda District south of the Jumna [ 227 ; pis. i, ii, 23 ]. After protesting 
strongly against the Board’s proposals, Bedford had to give way and in November 
1837 directed Lawrence 

to arrive at the aoiith-west boundary of the Allahabad District...about- the 15th proximo. On 
your arrival there...establish a true meridian for your new operations and, in cominunication 
with Mr. Pave ( who has been directed to conduct a main circuit belt along the Jumna to 
connect the two surveys ) to compare it with what he hits been working on [ 217 J. ... 

As the Board apptxir very anxicnis for an early commeneement...in this district, nou had 
better not enter on the survey of any new tiippah at Gcjrruckpore. ... After settling the meri> 
dian with Mr. l*aye near Mhow^, t liat- genf leman will be directed to make over his ])arty to you 
[ Terrannoau being on leave], and yon will then arrange...full employment to both’"*. 

With two assistants, Saunders Abbott and Stephen, I.awrence made rapid pro¬ 
gress under the new system, and when he was recalled to military duty in September 
1838, Abbott took up the survey of Cawnpore, leaving Stephen to finish off work in 
Allahabad^, He completed the professional survey by the end of December, and 
asked that boundaries of Fatehpur might be cleared and settled, while he completed 
the Cawnpore khasrah. By October 1839, writes the Settlement Officer, 
that zealous and indefatigable officer had completed and made over all his maps, area books, 
and khasrahs to my ofiice. To prove that Lieut. Abbott did not allow the rapidity of his 
progress to interfere with the efficiency of his work...about one third of the original khusralis 
were rejectyod [ by him ? ], aivi the lands remeasured. 

The Sudder Board of Revenue have particularly enjoined that the clt^sifieation of soils 
should not he left to the survey establishment. ... Unfortunately these instructions wore not 
adhered to, and...the khusrahs, when first given in, were eixceedingly erroneous in regard to 
soils and irrigation. The officer in charge of the survey cannot be blamed for these errors. 
The scientific survey gives them a ready and infallible test whereby to discover an<l correct 
errors in tlie measurement, and that test was rigorously employed. But, with regard to... 
details of soil and irrigation, they must be dependent on the subordinate establishment^ [231 ]. 

Stephen’s party then took up the survey of Fatehpur and, continues the Settle¬ 
ment Officer, 

the first operations...were in the end of September 1838 , when the Deputy Collector commenced 
the demarcation of boimdarios. ... The only point...to which duo care had not been given 
was the preparation of the thakbust maps [ 205, 233 ], many of which required corrt^ction. 
In May the demarcation...wtis completed, and the iminterruptednesB with which the profess¬ 
ional survey was carried on shows that the duty had not been inefficiently performed. 

Tlie professional survey wcis commenced early in January 1839 in the western pergunnahs 
ladijoining zillah Allahabad. ... 

The khosrah survey which comraenood shortly after...was not carried through so uninter- 
rupte<lly. Lieut. Stephen and his assistants being still engaged in the Allahabad District, 
he was unable to exercise that constant superintendence...without which native agency is so 
dangerous to depend on. Certain malpractices...were brought to light, and the remedies jwoved 
successful. The unremitting and well-directed exertions of Lieuts. Stephen and Abbott 
speedily effected an entire reformation. ... 

Lieut. Abbott is especially entitled to my thanks for the prompt and able assistance he 
afforded in a time of great emergency, and when Lieut. Stephen was too ill to exert himself... 
he immediately came over from Cawnpore, bringing with him some of his people and ameena 

»CD to GO in c.. Rov, 4-8-42 ( 1, 8); BBC. 24-10-42 (23). *Mau, 30 m. w. of Allahabad. 
«BBC. 10-10-39 ( 12 ). ♦mkio. 21 ( 18, 23-4 ), 22 ( 9-12, 24, 35 ), 28 ( 13, 22. 54-5 ), 24 ( 8. 9. 10 lOo, 59 ); 
Allahabad, Lawrence & Stephen ; iiBio. 18 (18-9); 19 ( 29, 36 ); 20 ( 12 ); Saunders Abbott, Cawnpore, 
mwo. 19 ( 38-41 ). 20 ( 2, 48, 57-8 ). 23 { 12, 1^9, 41. 63 ), 24 ( 58-60). ^ Rtv. SbUb. NWP. II, 16-2-41. 
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on whom he coulrl fleperiil. With this aid the work was carried on without interruption_ 

confidence wag restored -and a thorough reorganization effected. ... 

I found it advisable to commence the settlement in the western instearl of the eastern 
pergunnaliB, more egfKwially as Korah having been survoyefl by Lieut. Abbott, the papers of 
it were made over to me complete by the end of Septoml)eri. 

The city and civil station of Fatehpur were surveyed by Stephen during 1839^. 

The pargana and general maps prepared by Abbott and Stephen under the new 
scheme were very poorly drawn, with none of the beautiful draughtsmanship and 
care that was devoted to such maps by others surveyors. Beautiful draughtsman¬ 
ship was of little value for revenue settlements. 


Bcndelkhand 

The reflation districts of Bundelkhaud were Jhausi, Jalaun, Harnirpur, and 
Banda. The country of the feudatory chiefs lay amongst the hills to the south 
[ III, 8 i; IV, pi. I ]. In 1836 the Board of Revenue asked for a survey of Banda; “nearly 
the whole district has been already surveyed by aumeens ; no delay will occur on 
account of disputed boundaries, and no khasrahs needed”. Terranneau was trans¬ 
ferred from Azamgarh to raise a party, with Faye as assistant, but after the exposure 
of the unfortunate errors in his Azamgarh party [ 224-5 ] he had to take long leave, 
and Paye carried on in Banda until the party was absorbed by Lawrence at Allahabad. 

In 1839 Stephen crossed the river from Fatehpur to take up the survey of 
Harnirpur, and on completing the profeasional survey of about 2,100 square miles by 
February 1840 was ordered down to Benares f pi. ii ]. He returned to Bundelkhaud 
in November to join Abbott in the survey of Banda and Harnirpur, and on complet¬ 
ing the latter in November 1841, moved his party down to Bihar [ 184 ]. 

Abbott surveyed Jhansi and Jalaun during 1841-2. His survey was then 
abolished and he reverted to military duty in October 1842®. 


Benares & MirzApur 


Benares Division at this time covered the districts of Benares, Jaunpur, and 
Mirzapur. Ghazipur was attached to Azamgarh, whilst Benares State has since 
become the Bhadohi District. The greater part of the Division had come under 
the old permanent settlement, and, this being in no way based on survey, there 
was much uncertainty about the limits of estates. To remedy this the Board of 
Revenue ordered a survey of boundaries. “There are...a number of mouzahs, the 
aggregate jumma of which amounts to about nine lacs of rupees, on which no'per- 
manent assessment has been fixed ”. They defined an Estate or mahdl 
as any land subject to revenue for which a separate engagement with Government. lia.s been 
made, or for which...a separate amount of revenue ha.s been twsossed. ... There are in the 
districts of Bennras many mehals containing several mouzaks, a inouza being as liero 
received, a tract of land luiowu by a name, lying within a known, or ascerUiinablo, boundary, 
whether there be habitations upon any part of it or not [ ^05 ]. 

In all those cases the .settlement has been made mehalwar, that is, for all the land (contained 
within all the mouzahs composing the mehal, without any distribution of the jumma upon 
each mouza. But...the Board have considered it requisite to have the boimdarios of each 
mouza defined, and a separate professional and khusrah survey formed of eaidi. ... TI 1.3 effect 
of the double survey...is permanently to determine the boimdaries of each mouza. 

So sensible were the people of the value of the khusreh survey to the security of their 
rights, that...the proprietory community came forward to request...a khusreh survey at their 
own expense and the survey was made [ 180, 231 ]*. 


‘Fatehpur, Stephen 1839;!" village plans, mbio. Rev. Svy.; pargana map, mbio. 26 (39-41 )- 
Kora, 26 m. s. of Cawnporo, from SO. 30-9-40; Rev . Setts . NWP. II ($07). • icaio. 186 ( 25), 6 inches 

to mile. • B&nda ; Abbott A Stephen; mbio. 17 { 66 ), 19 ( 30-34), 20 ( 1938, 33 ), 21 (9. 10 2 ?’ 40 ) 22 
( 61). 23 ( 27, 44. 61 ), 24 ( 22-3); Jalaun, 6 ( 24 ), 21 ( 11-2, 41 ), 22 ( 41); 10 Cat. (iii); .Thansi 22 
(26). ‘from Rev Bd. wp. 22-6-41; BTC. 3-8-41(19). 
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Abbott surveyed Jaunpur during season 1839-40, and on his falling sick Stephen 
was brought down from Hamirpiir to take up the survey of Benares District in 1840 
[ 227 ]. Ghazipur was surveyed by Maxwell during 1839-40^. 

I)uring 1840 the Quartermaster-General asked that the Revenue surveyors 
should survey the cantonments of Chimar, Jaunpur, Benares, Sultanpur, and 
Ghazipur, the scale of 8 inches to the mile‘s. 

At the end of 1839 Wroughton moved his party down from Etah to take up the 
survey of Mirzapur, a district which stretches south into the Vindhya Hills. He 
asked for a copy of a ge.ographical maj), and aftcT his first reconnaissance, pointed 
out that it would i>e impossible to follow^ the Gommissioner’s instructions to 
measure up separately the superficial areas of vAghoree and Singrouleo'* parga7ias, 
as they ‘‘were little known, even to those resident adjacent, or in the Mir 7 aj)Oor 
District northward of thc‘ river’’ [ Son ]. A chain survey would be quite impossible. 
He asked for 

values stations and puiuts trianglos ot tlio Gi*t 5 at Trigorioiriotrical ... It lias been 

a rej)roa(')i against the prosont. s>stoin of rov'omie sur\^oys tlia-t tiioy liave been eiitirely diS' 
eonnoeteci from the Grand Survey [ 214 , 21 7 , 2 ). i liav^e direeted a trigonometrical oie^ in be... 

united witb a carefully conductfvi topographical oru' of Ifie village sites, ... rivers, roaits, etc, 
... 'fho kha.sr 0 li measurement wlii(di 1 have directed to take place n|>on every village will 
elicit the production extent/*. 

His survey was indeed much more of a topographical than a normal revenue 
survey. It was carried out by a network of triangles w^ith sides varying from 3 to 
30 miles. In the cultivated areas village boundaries and limits of cultivation were 
surveyed, lines of traverse being shewn on the maps. Village sites and patches of 
cultivation were suiweyed in the hill areas^. Special care was taken to survey an 
area of Burdi, falling on the nortliern bordei s of Rewah where coal had been 
reported®. Lists of trigonometrical and traverse stations w^ith tables of statistics 
are also shewn on the maps f pis. 3 , 14 j. 

During season 1841-2 there being no more work in the regulation districts of 
the N.w.r. [ 229 I Wroughton took up a similar survey of Sohagpiir and Ramgarh 
in Narbada Territories, between 50 and 80 miles east of Jubbulpore. 

Triangulation and traverse w^ere resolved into northings and eastings given to 
the fourth decimal of a mile, with co-ordinates referred to one end of the base 
which he measured on the Sohagpiir plain. 

His Memoir’ contains index maps showing f/lluks and a map of the triangles, 
and beautiful little maps of each idluk, scale 2 miles to an inch, giving topographical 
detail, and reference numbers against every village. It also gives tables of statistics 
of houses, population, revenue, acreage of dilferent crops, wells, and animals, 
village by village. The qiiarier-inch map reduced from the survey shows taluk 
boundaries and brush-shaded hills. It gives notes on geology and coal deposits, 
and on the almost fabulous Amarkantak [ i: 289 ; in, 89 ; iv, 270 ]^. 

This survey caught the fancy of Waugh as Suiveyor General, as it connected 
with the exploration he had made during his first year in the department f 270-1 ], 
and in 1844 he recommended it as a suitable pattern for a revenue survey of the 
Nilgiri Hills, as it covered “a hilly and jungly tract...of considerable difficulty, but 
which...was satisfactorily surveyed in a comparatively short period of time’’®. 

During most of the time he spent on these suiveys Wroughton made his head¬ 
quarters at Chunar, where he made a large scale survey of city and cantomnents^® 
[ sup ]. His maps are beautifully drawn, and nearly all of them have the names 
entered in Persian as well as English. 

‘Jaunpur, 8,A. Abbott, mrio. 21 ( 1 ); 2.5 (22-3). Botmres, Stephon, mbto. 20 (11 ), 21 ( 35), 22 
( 14, 51 ), 23 ( 43 ), 24 ( 27-41 ). Ghazipur, Krind 20 ( 7 ) ; Maxwell, 23 ( 66 ), 22 ( 28 ), 25 ( 36-8 ). 

2 Rev Bd. WP. 14 7 -40 ( 3 ) ; dlb. 37/53 ( 57, 59, 87 ) ; 29--8- to 24-10-40 ; Sultanpur, mrio. 185 ( 6, 6 ). 
•Calcutta Longl. Series [ in, 261-4 ; pi. 24 ; iv, pi. 23 ]. * Rev Bd. WP. 6-9-39 ( 440 ); 18-2- and 6-3- 40; 

ib. 24-3-40 ( 26 ). * Mirzapur, Wroughton ; mrio. 19 ( 1, 2, 10. 42-5, 49 ), 20 ( 1,10, 21,49 ), 21 ( 22. 25-6 ), 

22 ( 2-6, 16, 24-^ ), 25 ( 9-11 ). • ib. 57 ( 22 ); 84 ( 51 ); coalfield w. of Singrauli along Kachur R. from 
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< 67 ). ® I)Dn. 491; 4-10-44. mbio. 20 ( 21 ). 
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Early in 1841 the Board of Revenue found that with the huge areas that were 
now being turned out, the district surveys were nearing a close, and they asked 
how employment could be found for the valuable trained staff. 

The entire survey of the North-Western Provinces will be completed this season. ... The 
establisliments, after they havt^ brought up the map work, ...will have nothing to employ 
themselves upon. It becomes a question whether they shall all be discharged or whether 
fresh work shall bo carved out/ for them elsewhere. The former alternative the Board would 
be very loath to propose when the Department has been brought...to produce in each year 
a professional and field survey of no less than twenty thousand square miles at an average 
expense of only 12 rupees per mile [ 209 ]. ... 

They would have...a new supply of...instruments just received, ....superior both in port¬ 
ability and constniction to any which have hitherto been used [ 148-9 ]. ... 'fhe Board... 
suggest the employment of the establishments in the survey of the Satigor and Narbudda 
Territories, or that some of the nativ<? powers may be inviUnl to engage their services^. 

On this report, Brown’s party was moved to '‘the Protected Sikh States” [ 219 ] 
—two parties, under Stephen and Maxwell, were transferred to Bihar [ 179 , 215 ]— 
and Wroughton’s party was deputed to the Narbada territories^ [ 228 ]. A year 
later under, financial pressure, the Supreme Government ordered the surveys to be 
closed down, both in the Upper and Lower Provinces [ 8 - 9 , 181 ]. 

The costly character of tlie revenue surveys in the n.w. Provinces has compelled the 
Governor General to decide on discontinuing the survey in the Saiigor and Nerbudda Pro¬ 
vinces. ... Ttiis step His L()rdshi|> has adopUMl witli extreme reluctance, fully aclmowledging... 
the great advantage of having a proper topographical survey for puiqioses of iwlmiiiLstration. ... 

The President of the Council may...consider...the termination of such of the survey opera¬ 
tions of Bengal as are not. connected with actual assessment and improvement of revenue. 
His Lordship empowers the President in (V)utuul to proceed at once to the breaking up of sucli 
as may have unfinished costly work in liand | 181 p. ... 

We are anxious to be furnished with a report shewing in what respects the survey opera¬ 
tions have contributed to the security of the revenue, the adjustment of disputed boundaries, 
and the general tranquility of the Provin(‘e^. 

The official reports are quoted elsewhere, and the following unofficial apprecia¬ 
tion was made by Walter Sherwill in a lecture of 1858 ; 

Collectors now know where to collect their revenue, which they not only did not know 
where to find, but did not find it all. and so Government, before the... re venue surveys, was 
defrauded, year after year, of large masses of reveriuo, which the minute detail of the...maps 
now rendered an impossibility^ [ ]• 


Pkactical Details 

From 1833 to 1837, revenue surveys in the Western, or North-Western 
Provinces, came under the clear-cut rules introduced by the Allahabad Conference, 
and were closely controlled by Bedford as Deputy Surveyor General and Super¬ 
intendent of Revenue Surveys [ 213 ]®. 

Traverse circuits followed closely to the village boundaries so that areas 
could be directly computed, and the professional staff sketched in the internal 
topographical detail, till from 1837 this was left to the Indian measurers or amlna, 
or entirely ignored. The primary tasks of these amlTis were the rough measurement 
of the fields and the preparation of the khaarah and ahujrah [ 205 ; pi. 8 ]. 

The native khusruli survey consists of a rough plan of the village called a shujrah, and 
a list of the fields called a khusnih [ 231-2 ]. The shujrah is on no fixed scale, but is so 
constructed as to enable a person at onc^ to find in it any field. ... Each held...bears a 
number corresponding with which is an entry in the kliusnih shewing the size, ...the 
occupant, the nature of the soil, the crop, ... and the rent [ 206, 231 ]. 


ifrora Bd of Rev wp. 12-2-41; brc. 3-8-41 ( 10 ). ‘from Sec. nwp. 16-2-41 ; imc. 3-8-41 ( 10 ). 
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I’lip si/,<* of tho fiolil is )?iven by stating tlie average longtii and breath, and by deducing 
tlie area by multiplying the .me into the otlior, which is the popular method of land surveying 
[ 1 : ^134 J. ... Tlie Settlement Officer keeps the partalling establishment of amoens'. 
Thomason tlisousses this jmHoI or check of the khasrah ; 

The diflerenco in the coat of partalling...jiarties need not be very great in the case of large 
or small fields if a judicial plan of te.sting is followed. A very good plan is to run a line or two 
straight through a village, comparing...with the moasurernents in tlie khusreh. The remeasured 
line would evidently bo the same whether the fiolils were large or small. 

The khusreh map is the important revenue document ; the profeasional map is only the 
check upon its accuracy. ... (Generally s|)eaking all contiguous patches of land belonging to 
the same party, and held on the same title an. I at the same rate, may be measurotl as one 
field, inp) however many small [lices it may be divided® [ 2 38 ]. 

Bedford was doubtful about this ixtrto/ work. He writes when still sore about 
errors that had been found in Terranneau’s work in Azanigarh I 22s 387-8 1 and 
Nelson’sinRohtak, 18 . 86 - 7 ; 0, d/oj,ana 

The Survey Department has never objected to any tost on the (Jollector’s part ( tiowever 
minute )...but it does with rous.m complain tliat as now conducted at Delhi the means employed 
are quite inadequate. ... The .survey is either stnjiped until the test i.s completed, or else the 
contractors are subjecte.! to the injustice.....f having g.i,,.l work con.lemned liehind their 
backH, as recently occurred at liohtak^. 

In Terranneau’s case the boundaries were admittedly very intricate [ 225 ], but 
after the completion of his boundary survey and his transfer to Bundelkl’iand 
[ 227 ], the Collector reported serious discrepancies between the professional and 
khasrah surveys which, writes Bedford, 

cannot...bo dispeivod. 1 .1.) not hero allude to the erroneous boimdarie.s which apjiear p> 
Jiave been surveyed, but the material discrepancies presented by the same line of boundary 
in conterminous villages. [ Such work would ] bring discredit on the Department, and Iim 
already...shaken the Hoard’s confidence in the professional records. 

Terranneau could not produce his original field books, and had incurred 
a very heavy responsibility by destroying records so essential...to replace the plans if accident¬ 
ally destroyed, or to verify them as now required. ... You may be called upon to replace at 
your own expense what has been so improperly made away with. 

The Board of Revenue declared Terranneau unfit for oliarge of a survey ; 

The usual precautions which the system affords have been neglected. The comparison of 
the survey raafis with each other and with the khusiah maps affords the simplest means for 
assuring accuracy^ [ 184 ]. 

In the Rohtak case Nelson was in general charge of the khasrah surveys and 
the Revenue Board had ordered his punishment. Bedford protested that Nelson 
had done hi.s duty in arranging tlie necessary jiercentago of yiarte/. and had not been 
given any opportunity of counterchecking those areas now condemned. The 
Board of Revenue repeated their orders ; 

Many compiaints have been made of inac,ciu-acy in tlie khasralis, and the Board have 
brought to the notice of Govenunent a disposition in the Siuvey Department to decry and 
despise them as unscientific and unimportant. The Assistant.. .was charged with the office of 
supervismg and enforcing the accuracy of the khasrehs. Their accuracy was challenged bv 
the Collector. The Survey officer, relying upon the kuowletige and experience of hia sub 
ordmate, oppugned with Warmth the Collector’s objections, and much angry correspondence 
arose At last the Surveyor on personal enquiry finds that his subordinate had altogether 
withdrawn himself, abandoned his duty, and betrayed the confidence of his superior [ 3881* 

Such troubles were bound to arise in a department where operations were carried 
on over such a vast area with a staff that was largely unskilled, and where the 
professional supervising staff was under pressure fix>m above to produce a far 
greater outturn of work than could be adequately inspected®. 

The CoUectorof Muttra reports a far different state of affairs in a survey under 
his own personal control, started in 1831 before Wroiighton’s professional survey 
brought in an outside check. In this case there was no insistence on speed ; 


^ Rev Svy,, India ( 15 -7 ). ‘from Soc. nwp. to Rev Bd. lp. 14-10-40 f 5 ) » Rev nr® ®> i 11 
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The late metisiiremeni with jiiroebs htw been mivie most ruirofully, field by held. The 
tehsildor took great pains with it, and I could detect no errors. If a question were raised, 
it would be as to the prf*ctioal utility of su(di extreme accMiracy, and such an expenditure of 
time and money. ... In all the fields which I tested...the result wtis the seme as that 
recorded, ...nor did 1 see miy gmunds for altering my opinion of the general accuracy. 
One great security for accuracy is the jealousy of the people themselves, ... who would 
take care tliat no one benchttod to the prejudice of the rest. ... 

I have imdorstoofl frorn [jrofessional men that the data on winch native surveyors proceed 
are erroneous, and the n^siilt of their measurement generally incH)rrect. ... As far as my ex- 
perieiK^e goes, tlie result generally r^orresponds with the ostinmp^.,,of the villagers thernstdveF. 

Six month later he was able to compare the work of his arriins with that of 
Wroughton’s profe.ssional sui-vey, and gives the following results “in statute aeres” 
for one pargana ( 402 ] ; 


!)>' Oilloctor's rnut.suddioK 
(siliivaUHl ... 50,459 

('ulturaldc .. 0,764 

Not Cultiirahle ... 5,660 62,S85 


1 VoCe.ssional Survey 
50,967 
961 

1 1,194 63.122 


I'he Collector has to n!-<li.stributo areas of variou.s <*las.seK of land to correspond with the 
classification by tiie Surveyor. ... rho...detailed moasurcfuent...was made by an establish¬ 
ment that ct>ntractrtHl to measure the whole ai'ca, fudd by held. ... The expemse of this 
mea*suremciit was dc-frayivl by the zcmiialars, whil.st the whole was profiared under the 
teiisildar and kanuiigoes. wh<» cliei'kod the details and tbo moasurcmciits iii f}»c kluisrahs. 
Thest^ wer(^ again checked h>^ mo. ... 

I cousider tl>c (irofcssional survey to l»c most accurate. Capt . Wrooghton certaiuK took 
the greatest i>ains in his .survey. ... 4’he masterly .stylo in whicli ho lias pre{)aro(l his village 
and porgunnah rnafis is dosorving ofjiraisi . 4’hey will always ho found most usofuO [zi2 '\. 

In a later report the Collector states tluit 

the professional svirvcy is uriquostiouably amost import ant eliock on the khusroh measurement. 
Tlie totfd areas too may ho more exactly ascertaino<l, ... hut as the ultimate view of the 
khuareh measurement is the land lialile to assessment, wo may look Cor a groatxn exactitude in 
the latter system. At the commencement ...the individuals ern])loyod under Cajd. Wroughton 
were inexperienced...to decide wnth a<'cura<-y as to what land was barren, what ciilturable, 
what now waste, and what fallow’'^. 

The surveyor was eventually relieved of responsibility for distinguishing the 
various classes of land, which was obviouslj" a duty for the civil officials f 226 ]. 

The following notes were made by Brown in 1833 with a party of well trained 
amlm. The full cost of professiontd and kimsrah survey came toRs. 28 per square 
mile [ 234 ] with 176 days lost to field work during the year ; 

4 months in the rains, Juno to September, I22 <lay.s ■ Sundays in S montlis, 32 days — 
IMarohiug da\'.s in 8 montlis, 8 days —Holidays : —M >loe, 3 days — (.'liri.stmas A, Xow Year, 
2 days — D<^waloo, I day— Rainy weather, 1 day per nu.aitli, 8 days. 

The following are tlie direiJions I liavo i.ssued. ... 

Ist. While the lasoars are meihsuring, tlie mootsuddee will draw in the figure of tlie kate® 
on the maf) by eye, so as to make them bound on eaidi i^ther as they he, ... their direction from 
the village, the number of the kate. He will then enter that number in hi.s khusrah, and the 
name of the mazara [ oeenpant ]. The lasiuir.s by this time will have measured the field, and 
he will then enter the moan length and breadth. 

2ad. No time to be lost by waiting for the name of the mazara ; it will roma-in blank in 
the event of no one being there to give information, 3rtl. The area of the katos will bo 
ooraploted in the office on the day of their respective measurements. 

4th. A sub-assistant will procei^d after the survey and check it by going over half-a-dozen 
of the fields. ... And in imy kate will ask the mootsuddee it's number from his map. He will 
then refer to it in the khasrah, and see if it agrees in it’s measurements. He will go over 
every tenth calculation, and compare the total area of cultivation with tluit of the professional 
survey, and report to the Surv^(>yor. Four villages will be thus cheeketi...in a day^ [ 238 ]. 

Brown’s professional and khmrah surveys were greatly appreciated by the 
Collector of Meerut, who writes ; 


1 Rev SetU. N WP, ; il ( 49 52 ), 12^31 to .3-11-34. • ib. 25 .3 36. 
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31 st August 1836 . Of all tlie rectirdn the kliusnih and the field inap are the most im|jortaat» 
and form iudoocl tlie basis u{>oii whicli all the rest are [prepared. ... The khusrah...ia the 
only basis ufK>n whujh the rights of the inferior tenantry can l)e...proteeted. The careful...and 
registry of these rights is one of the most important objects of tliis settlement [ 205, 230 ]. ... 

The...professional survey forms a marked feature of this settlement. ... Instead of being 
guide<i by native mensuration, conducted...unmetho4lically, the Colleetfvr has l>efore him 
maps prepared on sciieutific principles, and beyond even the suspicion of inaccuracy [ 178 ]. ... 

1 have retained the pucks lieegah, ... being the standard which is adopted in native oal- 
culations. It is eiisily convertible into acres, the pucks l>eegah being , 5 / 8 ths of an a<^re^. 

Brown later writes to the Superintendent of the Dun, recommending him to fix 
on the >)eegh« of 3,025 square yards, wliich is dtxluced from Akbar’.s go/, ilecided to lie 33 
inches | Ui, 164 j. Sixty of the.sc giiz being the side of a beegha, it i.s equal to 55 Kngiish 
yards. ... It is a tine large beegha, and is extensively nseil. Nootlier is kiiowm in the llehlee 
District . It is the beegha of Muziififuruuggur, .Mecnith, Ihihindslmliur, and if you t^stablish any 
other l>eeglia you will...rt^gret it aftei'wards^. 

It was indeed important to maintain the confidence of the people ( 206 J, 
and the Settlement Officer reports that in Saharanpur 

au English chain had been used. ... J was (lursuiiig the same plan in...Muzufferiuigar till my 
iiiisUike was jioiuted out, and now, havitig altereil the (‘liains to the size of the beega in use, 
I find that the {leople willinglv attAMixl, aii<l the putwarei' readily writes his khiisreh, and often 
(M)inputes the artNi of the field liefbre the aiiieeu has a.scertaiiu!td it*'. 

As described in the* Manmil of Surveying for I fidia. t he accuracy of every closed 
circuit was proved by two rules of geometry regarding tlie interior angles of a 
rectilinear figure, and tiie equating of northings to southings, and eastings to west- 
ings. Areas were calculated from w hat was known as '(hile's Universal Theorem' 
to the effect tliat th<‘ difference Itetween ‘‘ north jiroduots " and south products ” 
was double the enclosed area [ Ml. 148 n.i |^. Circuits were run closely along 
boundaries, and rt'ctangular co-ordinates and ‘ products"' wei^ computed from 
traverse tables [ pi. 12 J. Waugh records that 

the system pursued by Indian Uevemie surveyors is called Gale’s rnotliod, liaving been originaDy 
invented by a land surveyor of that name in the pro«t)cution of his professional duties as a 
measurer of private estates [ ni, 449 ). It is bas^jd on two elegant self-evident prof>ertie8 
inherent in all plane polygons, the sides and angles of wfiicli are mofvsxired, and the former 
reduced to lines of direct and [)erpendicular co-ordinates^. ... 

No system could be devised capable of being so easily taught or of being practised with 
greater despatch, but it was never intended by its author to be enqiloyed in the measurement 
of large areas such as countries and provinces. ... 

This system of mensuration becomes liable to great accumulation of errors, a result that 
always attends the principle of procec^ding from small to large quantities, ... Moreover, as 
the errors do not combine by any known law, ... it follows...that the total discrepancies...on... 
contiguous circuits will not be similar or proportionate to eacdi other, whereby the combina¬ 
tion of many such circuits will obviously be inharmonious and discordant®. 

The traverse tables used were generally the ordinary Navigation Tables. More 
oonvenient tables had later been compiled by Garrard of the Madras Engineers 
[ n, 217 ], and later by John Egorton [ 183 ], but those that won most favour were 
published by John Boileau in 1839 [ 239 J. 

It was on Bedford’s initiative some time before 1837 that the system of special 
main circuits was introduced [ 209 ]. Such circuits, connected with the Great 
Trigonometrical Survey where possible, enclosed areas from one to two hundred 
square miles each, and were then broken down by cross circuits and lesser lines 
following village boundaries. The earlier system had been to compile the general 
maps from a congregation of village circuits, building from the less to the greater. 

In their standard work on the revenue surveys of Bengal, the Manual of 
Surveying for India that was issued in 1851, Thuillier & Smyth note that 
as a general rule the term “meiisurement” is always applied to the kliusreli proceedings, while 

^ Rev Setts. N^VP. 1 { 163, 180), et seq. *froni Brown, 24V-6-38; DDii. Hgte. (44). ^ Rev Setts. 

NWP. I (64), 1-2 -39. ■*Thuillier & 8iiiyth (272-4,291 ). ^Gaits' Traverse Tables U)vu\ appx. to vol.u 

<if Geographiml <<r Graphical Exercises by Geo. Adams. 1790; Wroughiori also quote.s ‘’an American work, 
Theory Prtwlice of Surveying bv Robt. Gibson; NWP Set, ni(179). “from SG. 29-1-44* DDn 452 
( 79 -94 ). 
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that of “survey” more f)roperly belongs b) the aoienbific portion of tlie operations. ... 

Demarcation of boundaries and settlement of disputes is carried on by a distinct establish¬ 
ment. A covenanted civil officer with the powers of a full Collector, having...uncovenanted 
Deputy Collectors, peslikars, and ameens, ...precedes the survey in such a way that the 
Surveyor may always find adjusted boundaries...to keep his parties in full work [ 238 ]. ... 

He has to furnish a sketch map of the boundary of every village demarcated, exhibiting 
the points at which mud pillars ( or tliaks ) or other marlcs have been erected at certain measured 
distances. ... The village tluikbaat is...required for constant reference, and is placed in the 
hands of the Europeaii assistant who imdertakes the professional survey [ 205 ; pi. 8 ]^. 

Attempts had been made from time to time to use surveyors for enumeration of 
village populations. This always led to trouble, as in the case of Mackenzie’s 
surveyors in the south [n, 213,367 ; m, 418 ]. Such unwelcome duties had teen 
assigned to the Bengal revenue surveyors in 1822 [in, 152 , 154 , 156 ], but with¬ 
drawn by the regulations of 1833. In 1836 the Revenue Board once again intro¬ 
duced them, attaching special ‘‘statistical mootsuddies ” to each survey party to 
enumerate “ the population, ... specifying merely the sex, and whether Muhomedan 
or Hindoos, and whether belonging to the cultivating classes”. The following 
month they withdrew mention of “ sex 

The first regular decennial census in India was that of 1881, and in 185S Walter 
Sherwill tells of a ‘'sharp reproof” passed by the Court of Directors to 
the revenue surveyorK in general fur... represen ting the density of population in India as tar 
greater tlian in ( lie most deriHely popuIate<i country in Europe, Boigiurn. I remember well 
the amazement with whicli we surveyors read this despatcli, ... but tlie next district surveyed 
gave the same aatonishiiig numbers, ranging even in one district up to .508 souls to the square 
mile, the figure for Belgium being 296^ 

To facilitate the connection of the revenue surveys to the Great Trigonometri 
cal Survey for mapping purposes, Everest asked Bedford to keep him advised of 
any eminent fiomts, ...becausts intersecting tliem from two or more of my principal 
Btations, I shall be able to connect your work. ... As the two works will have been carried 
on imder different systems, it does not follow that tlie relative distances between places given 
by the Revenue Surveys will corrospond precisely witli the...Great d’rigouometrical Survey"*. 

Even as early as November 1834, when he was laying out his base in the Dun, 
he asked Wroughton for a plan of all prominent points fixed by his Muttra 
Survey, so that he could “furnish you with their correct latitudes and longitudes, 
as well as their azimuths, as observed from my principal stations” [ 217 , 222 ]^. 
Most of Wroughton’s maps have lists of trijunction points with rectangular co¬ 
ordinates, and of trigonometrical data falling in the area [ 228 ]. In 1838, Fordyce 
obtained points from the Great Are for control of his Agra survey ; 

Much time of a valuable Europoau sub-assistant is lost by the proseut practice of making 
grand circuits, I propose dropping the same, and siib 8 tituting...the pointsestablisherl the 
Trigonometrical Surv^ey...over the whole of this district. This will cheek my distortion of 
work more elTectnally than the old way*. 

We may conclude this account of ‘"practical details” by reference to order 
No. 55 of 1835, by the Sadr Revenue Board at Allahabad, which forbids corres¬ 
pondence in Persian between Revenue Collectors and Survey Officers, “owing to 
errors and misunderstandings that have arisen from this medium, whether from 
the inadequacy of the language, or ignorance of the officers employing its terms ”. 
The English language w as to be the sole medium of communication". 

Outturns & Cost-Rates 

The survey carried on between 1822 and 1832 had proved slow^ and expensive 
because of the high standard of accuracy demanded, and the time spent on survey 

iThuilUer & Smyth (676-6). *nwp. Rev. Bd. 6-5-36(26); 21-6-36 (21); 19-7-36 (36). 
•Walter Sherwill ( 19 ); the mean density of population to the sq. m. for the whole of lower Bengal rose from 
621 in 1901 to 742 in 1941; Census of India, 1941,iv(12), Muue 1833, DDn. ,301(34-6 ). ‘DDu. 
321 ( 285-6 ), 1-11-34 ; mbio. 23 ( 37-8 ), Farmkhabad. • DDn. 347 ( 266 ), 7-U-38. ’ DDn. 623 

( 8 ), 28-8-36. 
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of topographical detail, collection of atatistics detail, and mapping. The salary 
of the surveyor in charge amounted to half the total expense. Fi-om 1833 output 
was increased by cutting out unnecessary work—increased employment of cheap 
Indian staff—and transfer of the khasrah survey to the control of the Surveyor, 
whose salary now became only one-fifth of the whole [ 213 , 346 ]. 

Brown had for several years effected considerable reduction of his cost-rate 
by the greater use of trained Indian surveyors [211 ], and in 1832 he made an 
experimental survey, from which he deduced a cost-rate of Pi.s. 28-8-0 per square 
mile for full professional and khasrah survey [ 231 ]. 

Nop oaa tlieni ha tfie smallost doubt...that with an tuldition to...las(*ars...tlie area would 
amount to much more than my own astimato of 1,000 square rnilas, and the cost probably 
be reduced under 20 rupTO.s the square mile. ... All that remains is to render the other surveys 
equally efficient aiul economical. .My estimate initluded European labor for the boundaries. 
It Would be a material .saviny, howev'er, if these t^ould also be yenerally entrusted...to 
native.s. ... The proof of the whole work by traverse rests with the Surveyor and his assishuits*. 

The first table below shows outturns and cost-rates per square mile for the more 
experienced surveyors, working full .seasons, covering both professional and khasrah 
survey. The second table gives similar figures for all parties. 


Districts 

Surveyor 

Season 

Sq, Miles 

Kijpe(>s 

('o.st-rate 

Upper Doab 

Brown, Wm. 

1S30-7 

2435 

28, 30(i 

11 09 01 



1837-8 

2853 

31, 772 

11-02-02 

Rohilkharid 

Abbott, J. 

1830 7 

1530 

24. 085 

10-01-01 



1837 S 

2835 

27, 430 

9 10-00 


Brownei, B. 

1S30 7 

908 

25, 70S 

20 09-11 



1837-S 

1570 

28, 225 

17-04-04 



1838 9 

1450 

31, 945 

20-07 05 

Gorakhpur 

Fordyce 

1830-7 

StvS 

25, 183 

29 (K) -02 


,, 

1S37-8 

1S7J 

28, 403 

15 03-03 

Agra 

•r 

1838-9 

2893 

40. 930 

14 -02- 04 

Gorakhpur & Allahabad 

Lawrenc(‘ 

1830-7 

1791 

24,833 

13-13-10 



1837-8 

3041 

42, 249 

9 1.3-04 

Gawnpore 

Abbott, 8.A. 

1838-9 

5090 

50, 737 

11-02-04 

Agra & Aligarh 

Wroughton 

1S30 7 

1471 

8, 318 

19-04 00 


ff 

IS37-H 

3854 

41. .394 

10^11-07 

Maiiipuri 

- 

1838 9 

4202 

49, 525 

J1-09-01 



IVolJ. 

Khasrah 



All surveys 

1835^6 

Area 3391 

2057 

1,89, 312 

2705-11 


1830-7 

7455 

3175 

2,21,559 

20 13-05 


1837-8 

28, 

422 

2,57, 385 

12 01-09 


1H38-9 

19, 

401 

2,00, 974 

13-00 06 


These tables clearly indicates the sharp increases of outturn and expenditure 
from 1837, with corresponding fall in cost-rates [ 218 ]. As already noted, Bedford 
was strongly opposed to the loss of accuracy entailed and, after his transfer to 
Calcutta, he refused to hustle the surveyors of the Lower .Provinces where “he has 
never since the first year of assuming charge indulged in a hope of reducing the 
average cost below Rs. 35 or 40 per square mile [ 209 ] 


^from Bedford, 20 10 32 ; btc’. 4-12-32 ( 197 ). 


2 BTC. H 9-40 ( 71 ). 




CHAFFER XIV 


BOMBAY SUB.\TSYS 

Revenue Snrvys, Deccan d, ««ian7<- Topogravhical Surveys: Deccan 
Konkati Gujarat Kathiawar - ~ Svnd dj Baluchistan — Coastal Maps. 

rpHE revonnu surveys by Diokiuson and Tate of the thickly populated city and 
suburban lands of Bombay and Salsette bad been carried out with sciJntific 
accuracy ancl the ^neatest dotad, and remained t)f practical value up to the early 

"n<rer Williams 

and Cnuksbank, lad also been carried out with minute accuracy and showed 
indnidual helcLs but haled to meet t hc^ workaday needs of the distriid, revenue 
oihceis, who preferreci to base their assessments on the old familiar methods of the 
,ountiy which, in spite of their lack of precision, commanded the rcsfiect of the 
tenants and cultivators f iii, 169 71 , 173-4 : 'v, 9 . 200 , 210 , 239 ]. ^ 

In the Deccan the British revenue authorities had long been striving to work 
out a better system ()1 assessment than that inherited from the Marathas The 
successive -ollectors m the southern districts. Drant Dnff. Chaplin, and Thackeray 
had started surveys oritlie model of Munro's survey of the Ceded Districts of Madras 

mwisurers under well-organized Indian control f nr, 1711 . 
In IS-f) Ivobert. F 1 - 11^10 lad been placed on spc'cial duty as Superintendent of Survey 
and Asse.s,^n(mt Working in the Poona and Ahmadnagar rlistricts. he continued 
tut .liily IS.. 1 . wlien Ins results vi ere brought under close review^ 1 in. I 7 'M He 
was hunsell convinced of the value of Ids work ; • / - j- 

A inca,s(irc...for...(ho rpf.irm ot ahusc and adjustment of inequality...laid net been un- 
attond(?d willi di.ssati.sfaction to those wtiose intere.sts iiave suffered bv it’s operation But 
It IS already haded with hope, and...will come to be...relied upon with eonfidenre and 
compared to those institutions of the ancient Mahomodan aovornments. tlio fame of wliich has 
f)er])el.uatc>(l their ruiine in this country [i : i yv -l 1 - ... 

1 have had thirteen hundred and'fifty carhoonsS wu,.loved under me, in a country extend¬ 
ing over more than twoK e thousand square miles, iq.on very small salarie.s. ... My tents liave 
boon at all time.s open to all who had any com,,hunt to bring against them, and I have 
travelled through every ,,art of llio dislriids 1 l.ax,, settled and. unattended bv any of mv 
establishment, have assembled the rj-uts of each village separately, and quos'tioned them 
as to the conduct of my agents. ... In a period of five years I hav'e received only tw^entv- 
eiglit specific complaints of oppression, malversation, or corruption. Almost all of these 
related to very venial offences ; nineteen proved on enquiry to be witliout any foundation • 
m two there was strong suspicion but no proof; and seven only were substantiated*. 

.Llio Principal Colleclor of Poona was strongly criticaP, and was supported by 
tho Revenue Commissioner, who commented on 

the inadequai.y of the agency appointed. ... I’ho vast luunber of natives engaged - their 
Ignorance of the duty when first employed- and the absence of that security for their fidelitv 
whicli permanent service afford.s—conspired to render supervision unnaturallj- noeesisarv 
Hie supervision which was actually exercised was anything but efficient. • ••• 

The iiio.st imj.ortant brancli of Jtevenue Survey is undoubtedlv the field work Of siii’h 
importance was it considered in the Revenue Survey of Guzerat ( w'liicii experience has roved 
so correct), that for several years after its commencement it was conducted iiy scientific 
Emopean officers in person and, though the meaeurements wore afterwards made'hx' natives 
skilfully instructed by them, they closely...checked their work. 


VBo. Castle, 1-1-4 31 : BTC. 27-12-32 (98). 
BtO. 27-12-32 ( 102 ). *ib. ( 10!) ). 


•olsrks ( m, 393 n .5 


*from Pringle, i! I-0-31 : 
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The Gu/erat survey was confined to mensuration, and the cullection of statistical informa¬ 
tion throwing lights on the capacity of the land, the condition of the people, their resourc'es, 
&c. It did not itself act on the data R recorded ; henc.e the natives employed in it were exemi )ted 
from that temptation which arose from the exe(*utive chai'acter of the Deocun SurveJ^ ... 

The means taken to secure accuracy were inade(|uate. ... The hdiglish Superintendent, 
by. ..personally verifying...wdien and where least expected, ...would have establislied a clieck 
..‘from which there would have been a difficulty of escape, hut...th(^ examination appears to 
have been almost entirely confined...to occasions when occupants of land were dissatisfied. ... 
This rule was necessary to the protection of the Ryot’s interests, but there was no correspond¬ 
ing provision to guard the rights of Government. ... 

'Fhc l^rincipal Colknrtor has described...some scrutinies he made into tlie details of the 
measiureinents aufl assessments, in both of wdiicli...he has detected great inaccuracies. ... 
Uebiils are given of a field wliich measured 115 acres being recorded l)y the survey at 41, and 
which wMiMiid liave been justly as.sessed at 164 rupees Ijoing actually assessed at 34h 

In October 1834 Shortrede vvcas called from his trigonometrical survey [ 9 . 73 ], 
and deputed to make a professional (dieck of Pringle s work*^. by w hicdi to show 
whether tlie survey is to bo entirely abandoned, or whether it is to he made the basis of future 
settlements. ... The guilt of se\eral jiarties coiu erned in the execution of the late survey has 
indeed been fully established, ... but it would still be satiHfactor>^ to have it ascertained how 
far the misconduct of these men has affeeted the accuracy of tla^ work in each village^. 

Sliortrtxlc’s report was passed to the (Jovernment of India who agreed that 
Pringle's survey had been unsatisfactory, and should be revised. Pointing out 
that the Bengal surveys w ould have given loss anxiety if they liad b(x^n pushed 
through rapidly with larger establishments, they asked the Bombay Government 
for an estimate for each distihd. giving the extent of the district, and within what 
time, and at what expense, ... the new measure will be completed^ Sanction for 
a new survey was passed to the Revenue Commissioner early in 1837 ; 

The officers to be employed...are not to be tied down to an unbending mode of procedure. 
They will restore and revise the rnamool assessment wherever that system may be found 
tolerably complete, and will correct thc^ .survey rates wliere their errors are discoverable, but 
wlien the...rates will not admit of corre(;tion, the (^Ificors will have to intrcxluce a now a88es.s- 
ment and to make now met^suroments. ... They will consult tlie feelings and prejudices of the 
people, and, avoiding all violent change, revert when ]iracticablo to ancient usage, and introduce 
a system of simplicity and moderation^. 

The Revenue Commissioner reported that 

the Poona Principal Collectorate comprises twelve large talookas. ... One of the...assistants 
lias charge of ttiree, two of’ two, districts, and three, including Lieut. Shortrede, of one each. ... 
The charges vary in extent from between 4 and 500 to upwards of 1,200 square miles. ... 

The additional assistance...to aid...the rovi.sion of tlie a8.sessmont consists of six military 
officers, selected for tlieir acquirement in the native languages, and their general fitness, ... 
with a' small native establishment to be attached to them personally, besides...additional 
native agency to the amount of rupees 280 per numsem, at th(^ disposal of each Assistant®. 

The surveys were started during 1837 under a civil superintendent, Henry 
Ooldsmid^, and amongst the military officers first employed were Wingate, Nash, 
Bellasis, Davidson, Wells, Gaisford. and Robertson [ 366 , 369 ]. Work was com¬ 
menced in the Sholapur District, checking and correcting Pringle’s survey, and often 
having to make a new survey altogether. In 1840 a report^ was prepared at Poona 
under the joint signature of Goldsraid and Wingate, Superintendents of Survey and 
Assessment in the Deccan, discussing 

the expediency of adopting the method,s,.. foil owed in the North Western Provinces. ... In the 
N.w.P. assessment is made on estates which may comprise a single village, or part of a village, 
or an aggregation of villages or parts of villages. Instead of being the property of one individual, 
the estate is almost invariably that of many proprietors who are jointly responsible for the 
payment of the tax. ... In the Deccan, on the contrary, the divisions are fields of moderate 
extent, conveniently cultivatabl© by on© person, and the tax fixed for each field. 

^BoBO. 51/595/1 ^'14 (19); 27-4--;M. -in place of Dowell who^c healUi ha«l broken down 
Tin . 1^0 iv \66 1. 3ib. { 24.5, 267 74 ), 90 -S & 21 10 :U. '‘bo KC. Hi 837 ( 21-6 ); 23-1-37, »ib. 
( 10‘^-13 ), 23 2-37. ®from Rev. (Vannr. 13-4 -37; ib. ( 61 5 ). Henry Edward Goldsniid (1812-55) 
BO cs. ; DYB.; in ch. Namk Sutaln. till 1841 ; v. Biog. Note^ [ 445 ]. *Xlated 17-10 -40 ; Poona Rev Svy. 
( Appx. 1 ) ; Rev Svy. ( India ) ( 362-75 ). 
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In the Deccan no estates have been...distiirbefJ. In 1840 each village had its known 
boundaries, determined and recorded. We have aceiirate records of the extent, capabilitv', 
and position of each field, ...and though we have no .scientific delineation of the boundaries 
of villages we have maps shewing tlie relative positions of fields and topographical details, 
carefully prepared under Kuro|)ean supervision, much stijH^rior to tlie khusrah maps of the 
North Western Provinces. 

In the N.w.p. the proprietors are entitled to «rxtend cultivation over all waste land within 
the estate...without further assessment, but in Madras and tlie Deccan no extension of (cultiva¬ 
tion may be made without further assessment. 

In Madras...the survey was not checked by a ])rofessionai measurement, ... while the 
absence of maps is considered an in.superalde objection to any surv^ey professing to sprwify the 
contents of each field. The latter ohjoction does not apply to the f iresent survey of tlie Deccan, 
which is illustrated by village mafis superior t<» thc^ kbusrahs of the North Western Provinces, 
and tlie work of tlie native* measurers is also checked In a ^irofessional measurement by 
Eurojioaii ()fli(*ers ; not, lio\v(‘v er. In' surveying the whole area of a village, but more efleetively 
...by selecting and resurveying a jiortion of the work of each measurer in every village. 

The w'ork of our native measurers is performed by mean.s of a cross staff and chain, as... 
has be(Mi adopted in tlie latest survev^s in England, w’lu're groat accuracy in ascertaining the 
areas of small sjiaces is an object. 'I’lie maps hav'^e al.so be(*n laid down of late by our native 
rneiisurers acimrding to a scale, and admit of being constructed with an (.^xtraordinarv degree 
of ac^curacy, considering that this is dom* without tlie ai<l of instruments for measuring angles. 

Wo e.annot toll what degi‘(^c of accuracy has been attaineii in the k}iusrah...hy amins in 
tlie North W(?sterii ProN inces. It does not appear that tlie eh(M‘ks...include a syst(*matic re- 
measurement of a portion of tlie amiiPs work, without w hi<*h the method would be unocpial 
to the detection of any l)ut gross mismeasurements ( 220 -jo |. In the Deccan...every field is 
subjocted to a careful examiniition during the progn'ss of ('lassifieation to jirevent gross errors 
...reiriainiiig undiscovered, hut we jiluce no eonfidenra* in this as a means of ensuring accuracy, 
... for which we rely wliolly on the test of reineasurciiKUit made ]>\ the European officer. 

The ascertainment of the area of the wdiole vuUage forms no safeguard against fraud on 
the part of an un.scrupulous measurer, who would always take care tliat the total results of 
Ids measurements were not afiectcxl by |)artieulai‘ d(*viations of af'cmacy he might make in 
recording the area of indis idual fields. 

The prnfessional survey of the \'illage boundaries is a featun* of the N.w .r. system to which 
we have nothing similar here. ... llie dernareation of village boundaries and the settlement 
of all existing disinites are also effeet(-d...in the North Western Provinces. Wc...havc been 
hitherto unable to giv'e tliem effect here. ... At jiresent all village boundaries, regarding wbicdi 
no dispute exists, are descriliod, an<l tlieir positions in<lieat.e<l in the v illage maps. All dis¬ 
puted portions are also measured and mapped as such, leaving tlie title of the contending 
jiarties for fut;ure adjudication^. 

The Governor General expressed surprise tiiat the survey produced nothing of 
topograpliical or geograjdiical value, but the J3oinbay (bn ernment remained quite 
satisfied that tlieir surveys should be confined to the purposes of“ land revenue. 

The boundary of two contiguous v illagCvS would in no case exactlv correspond, and there¬ 
fore the maps of every village, ... if placed in their relative positions, would conv(*y no correct 
impression of the sliapc and size of the whole division. It would be well if wc could...provide 
for such accuracy as tliat wJiich the Supreme Government seern.s to desire, but such is not, 
nor was it ever intended to be, the object of our jire.sent operations. ... 

For revenue f)ur|)o.ses the present rough maps are perfectly sufficient and, if a field register 
is at the same time well drawn up, ... no further reconl can be required'*^. 

In describing the detailed procedure of the survey Wingate explained that it 
had been instituted for revising Pringle’s operations; 

Complete remeasurements of villages hav'e rarely been neceswiry. ... The present survey .. 
was instituted for purely revenue purposes only, and the question of rendering it subserv ient 
to those of geography and topografihy is now mooted for the first time. 

In surveying any village, ...the first step taken is to send an order to the village...that 
on a certain day a carkoon will arrive...for its measurement, and directing them to inform 
evwy owner of a field...to hav^e in readiness stones...to be sunk as landmarks...at each corner 
or bend of hi.s field. ... 

' Rev Sry. ( India ) ( 3(12 75 ) ; Poona Rev tSvy. ( Appx. r. p. !( ). 

Gemiir.; bo ro'. 109/1841 ( 219 -21 ), 29 3 41. 
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The patel and accountant are aieo required to...accompany tlie measurer daily into the 
held...to point out the proper boundaries...and fix tfio boimdary marks f 187 ]. 

A measurer...is provided with a field-book, every page...numbered and signed by the 
European officer. ... No erasures...are permitted, any erroneous entry being indicated by a 
line drawn tfirough it so as to leave the original writing easily legible. ... The record...of each 
day is...prefaced by a list of the village officers who accompany the carkoon to the field. ... 

The measurer then chains the boundary of the field, laying down the land-marks, and 
making a sketch of its shaf)e in his field-book as he goes round, on which lie notes down tho 
number of chains ejw’h side is long. The longtli of tfie several sides of the field are roughly 
laid off in his Hel<l-book from a scale of equal parts, by which he is enabled to make his sketcli 
very nearly in accordance with the actual shape. ... 

The area...is obtained by dividing it into triangles, and measuring tlie lengtli of tlie bases 
and fif^rpenflitnilars, the position of the latter being obtained by means of a cross staff f i : 
1^4 ]. ... Sliould there be a well in tlie field, or a road or water-course cross it, those are also 
shewn upon tVio sketch. ... 

l^he village map...is prepared...by the measurer after his return from the field, each field 
being |)lotted separately, and tfien transferred liy means of tracing-paper to...tiie general 
map. A good deal of adjustment wvill be required to make all the fields fit. ... To as.sist this, ... 
the position of each village and that i>f tw'o or three of tlie priiui[)al roads or nullahs...are 
8 ket(‘hed in the Euro|x?an method by means of a surv'eying conqiass or tlioodoJite, ...and, 
the wiiole village lands being tfius diviiled into seetions of moderate si/.e, tlie limited number 
of fields coinpriseii in each are etusily adjusted ( ill, 1.47 8 ; iv, 200 ]. ... 

Tliough mails of this kind w’ould |>rov’e if little .service for geographical purposes, yet tfiey 
exhibit the lopogra[)hical features of each village witli considerable accuracy and great minute¬ 
ness. ... With tho addition of a scientifii' circuit of village boundaries lliese maps might be 
rendered sufficiently accurate for ev^ery pur[)ose, but tliiH...is hardly of sufficient iinportatice 
to repay tlie large exiieiise [ 2^1 ]. ... 

There are five distinct operations. 

( 1 ) Kv^ery [lortioii of land...within the village limits i.s measured...in detail by...cross 
staff'and chain. The particulars...are detailed in a field-book...and...upon the v illage map, 
which is constructed froin a<*tua.l measiirornont. 

( 2 ) The accuracy of this measurement and map is asoei'tained by systematic test...by 
tfie European officer. 

( 3 ) P^very portion...is again submitted to examinatitin by tho classifiers, by whom also 
the nature...of its 8 oiI...[ is ] recorded. 

( 4 ) iiie...classification is systornaticully tested liy the Phiropean officer. 

( 5 ) d’lie site of the village and...the principal roads anti watercourses...are fixed by the 
European method of detailed survey. ... 

A system...more accurate and complete thaii...o|)erations in the North Western I*rovinces^. 

The Bombay system dift’ereci from that of Bengal in other practical details. 

Thearea to be moa.siired separately...and constituted a “number ”..,wa^ fixed... 
at what two bullocks could plough. ... The nuiximum area...must not exceed the means of the 
generality of the ryots to cultivate. ... Eultivatora possessing two pairs of bulloc*k 8 were found 
...to form the most numerous class, ...and the maximum, area was consequently fixed at 
what four bullocks could plough. One pair of bullocks are able to plough 20 acres of light 
dry crop soil—15 of medium —12 of heavy—four of rice land | 230 ). ... 

A system of detached earthen mounds, two at each of the four comers of the “number”, 
and one at convenient interv^als, w'as found on trial to b<^ a sufficient demarcation [ 233 ]. ... 

The European assistant has usually some twenty measurers and throe learners...under 
him. His duties are to supervise and test the work of these men, ... making no original surveys 
himself, ... Villages are rarely of such a size that they cannot be done single-lianded by one 
good measurer in a season. ... 

The chain with which the areas...ore ascertained is 33 feet in length [ m, 164 ], ...and 
is divided into 16 links called annas, of 2 feet J-inch each. Forty of these square chains 
make an acre, and is called a goonta [ill, 164 ]. 

The McMwiirer is provided with a wooden staff ...8 feet 3 inches in length for...constantly 
testing his chain. He is supplied also with a pair of compasses and a diagonal scale shewing 
chains and annas. His map is constructed to a scale of 8 or 16 inches to the mile. ... 

Hrom Wingate, 30-12 40; JUv Svy. {India) ( 375 ). 
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All the work that has been don© in the fair season has to bo revised in the rains ; the cor¬ 
rected results are tabulated, ... and two fair coj^ies made of the village maps for the Classing 
Department. ... It becomes nearly impossible to pursue field operations after the first fall of 
rain in June, and all the establishment return to headquarters by the 15th of that month. 

I he multiplication of the lengths and breadths of the internal figures, triangles and trape¬ 
zoids, in whicli each survey numlier has been broken up by the chaining operations of the 
measurers...used formerly to be done by actual computaticjn, but the product is now obtained 
from multipli(‘atif)n tables made uj) as far as 40 chains by 40 chains, and litliographed. ... Their 
introduction has effected as much good on tlie Bombay side as Boileau’s Traverse Tables did in 
Bengal and the Nortli Western Provinces f 232 ]. 

rho entire area of each number is tested by means of the laic square on the map, so that 
it is next to irn|)ossible that any serious error in area can remain undetected. 

All these processes gone througli in the rains are tested to tlie extent of 10 per cent by the 
Assistant himself^. 

Ill a report of 1841 the Revenue ( Viinrnissioner reported that Wingate’s revision 
of Pringle s work in Poona and Sholapur had been completed ; 

In...the survey under Mr. (*oldsiiiid's charge, all the mea.siiremcnts are made dc novo, for 
though parts of the Nassik districts were .surveyed by Mr. Pringle, his survey was never acted 
on, and its correction would...have ontailecl more trouble than aii ontirelv new survey- Both 
in the northern an<l soutliern Deccan the classification is entirely new, that of Mr. Pringle... 
having been found tuo faulty to admit of correction. ... 

riie village maj).s made out by tlie Deccan Revenue Surveys sliould be of considerable 
value for top(»gra|)bical [nirfjoses, and with one of Major »)op[)’.s maps as a general index 
[ 7 ] ^ lo-ss to know what further can be recjuired'*^. 

Halt-hearted enquiries were made at this time, both from Slmrtrede and Jacob, 
as to the nature of assistance that could be given either by Jopji’s | -inch maps of 
the Deccan survey | in, 125 b ; iv. 240 ], or from the (ireat Trigonometrical 
Survey [ 73-5 J. In rudther case was there any material tliat could assist the 
Revenue Surveyors witliout extensive professional labour, and indeed most of the 
topograptiical re(H)rds had been scattered beyond recovery’\ 

Wingate mastered the problems of land revenue to sucli an e.xtent that it was 
not long before he was entrusted with the (jontrol of assessments as well as of 
survey, an arrangement the Directors did not like [ 367 | ; 

Our ( ivil ServaiitB <>ii the regular Revenue estahlishrneiit liave been excluded from share 
in the operations for which they are he.st qualified. ... 

The measurement of the lands may certainly- he he.st undertaken by....scientific oflicers 
trained by prev’^ious habits and experience, ... and the classification of the soils may...he... 
safely entriistf^d to their liaTuls, But the vital...imposition of the proper assessment...should... 
devolve mainly on the Collector and his assistants, wdth...any information which tlie survi’^ying 
officer may have been enabled to cf>llect. ... The service.s of the surveying officers should he 
restricted to the measurement and ckissification of the lands*. 

They withdrew' their objection wlien the ('Ommissiorier explained that Wingate 
and Nash had originally be^en sent in I83fi 

as Survey officers under the general suf>erintendonce of Mr. Goldsmid, by wlmm the settle¬ 
ments were to be made. When the latter officer quitted the superintendence...in that part, 
Lieut. Wingate was selected to succeed him. ... He has been most successful. 

Tlio survey under Tjeut. Wingate is the only one in which the two duties of Survey and 
Assessment are combined. ... In the Nasik survey the survey is conducted by officers under 
Mr. Goldsmid whose duties are those of Superintendent and Settlement Officer, and...for... 
the Southern Mahratta Country he proposes that tlie two branches should he kept perfectly 
distinct. ... 

The survey department sliould be subject to...the officer entrusted with the settlements. 

In the Broach and Guzerat survey we have an example of the evils of a contrary ni(.>de of 
proceeding. Tliough the scientific part of the work w^as most ably executed, and the... 
inforiTuition collected most minute and extensWe, it is to this day cornparativ^ely useless, 
having been conducted without any reference to...the local revenue officers, so that the wants 
of the latter...were frequently lost sight of [ iii, 173 4 ; iv, 235 ]. 

1 Roorkee Paptrn CX. in ( 186-^93 ) cf. Bo Rev. Svy. * Rev. Svy. ( India ) ( 378 ), 15-2-41 ( 19-20 ). 

® DDn. 325 (58), Shortrerlc to Bo. Govt. lfV-9-41 ; 519 ( 65 ). Rev. Siirvr. Dharwjir to Jaooh 21 i 42 
*BO BC. 1415/1842 ; 82 ( 1-2 ), 1-9-41 ; CD to BO ( 9 ). 
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I’he of!icer» of the I>K?cian survey...[ were ] constantly reminded that the...object of their 
labours was...a new assessment^. 

From July 1H41 survey was extended to the South Maratha country, and later 
that year both Goidsmid and Wingate were granted furlough, charge of the surveys 
resting with Nash, who had five survey parties at work [ 367 ]. 

Though the surveys could never be adopted for topograpliical or geograi)hical 
purposes, they were fur more valuable for revenue piirj^oses than those of the 
North Western Provinces already described, and, writes Markham, “proved so 
efficacious in promoting the revival of agriculture in the Presidency “2. 

Scattered surveys were carried on in Gujarat, and in 1837 tlie Collector of Kaira 
reports very favourfibly of the work of his assistant surveyor, William Spiy. He had 
been appointed in succession to one James Nock who had been discharged [ 278 n. 4 , 
383 ]. The (bllector considered the six Gujrati surveyors under Spry 
a department of importHnco and prroat trust, ... in-so-inucli tluit the whole of the entaldisli- 
ment are ont surv’eyin^ or superintondino: other works of a high natiiro eight months in 
everv’ vear. Nor are Mr. Sj^rv's dutif'S limited to these months ; lie is liable at all times and 
on all oceasiona to be sent ont at a moment’s warning during the monsoons, to examine and 
rt^port upon boundary diHf)iit;es, tanka, drains, irmndations, etc. In short, IMr. S})ry has not 
been allowed to remain at headquaiters at any lengtli of tinu> since he joined this ofbee in 
August 1835 . ... 

He was attached...first to the A<*ting (’ollector of Alnnedabad, then to Capbiin Ontram in 
the Myheie Kanta^, and is now onl\' about to return to fils duties liere. Mr. Spry has tliii.s 
been contiiiuall}' ke|)t (»ut on duty, aiifl is always lialde to be so*. 

Similar surveys wiux^ carTud on in Surat District between 1S32 and 1844, and 
later by Mr. Assistant Surveyor and Builder, Mr. lvi*lly“-\ 


TopooKAPUieAi. Surveys, Deccan Konkan 

After tite close of the. Deccan and Koiikau topographical surveys in 1830, Jopj), 
the Deputy Surveyor* General, was left with a small staff of assistant surveyors and 
draughtsmen to finish off the mapping, and to survey a few small gaps. The only 
military officer left under his direction was Shortrede who was engaged on the 
trigonometrical survey and, writes Jopp in 1832, as this had not 

yet been pushed Bufficiently north to enable me to compile the northern parts of the Ducknn, 
or to finish tlie survey of two or tliree \’ery small tracts wdiicli remain undone, J liave employed 
the assistant surveyors [ 383 ],..iTi putting together, on 4 miles to an inch®, many fjf the original 
surveys soutli from Poona, previous to ttieir >>eing copied for the Hon’ble the Court of Directors. 

The two appr( 3 iitiees empluycnl in copying such of the original surveys as were torn or 
otherwise much injureil, and in imprr»ving themselves in drawing and printing, in which they 
were very deficient, ... So soon a.s the triangulation shall have been carried up to Kliaiidesh, 
it is my intention...to send them into that pruvimte" [ 72 J. 

Shortrede^ had iixed sufficient points in Northern Konkan by August, and Jopp 
obtained the Surveyor General's consent to send fi\ e of his draughtsnieiC into the 
field to cf)inplete survey northwanls to “the 20tli degree of north latitude this 
season”, whilst three assistants wore sent into South Konkan to resurvey some 
areas “imperfectly dorie”“. Twelve months later he reported that 

the trigonometrical operations under Lieut, Shortreed not liaving yet been carried into the 
northern parts of the Dukliun where the detail surveys are incomplete^ I have emjiloyed Mr. 
Aikin on tyu 5 compilation of one of tlie sheets for transmission to your office. ... 

The two other assistant surveyors of the Dukliun Survey Department have been engaged... 
on the...survey of the southern Konkun. ... 'Fhe extent of country...surveyed... I estimate... 
at from 1,800 to 2,000 square miles. ... 

rtrojii Hcv. ('omiir. lo 2-41 ; lUv Svtf. ( 1(1-21 ) & Svf/. {India) { 3H0 ). * Markham 

( 135, UKl ) ; <‘f llo’^kp-i jii, 1806 ( K»4 ). Oiitr.uu i !S03 (>.3 ) ; BO Inf.; Mahi Rantha, 

1^35 8 ; /).V/1. ; PIB. M'nnn C')!!'-. 22 i 37 ; BO Tic. S40/1S37 ( 241 3 ). Bo Gaz. Kaira ( 9 ). *Bo RC. 
IS1/1S50 ( 11 -17 ) , from R<u^ fVminr. N. Div. Alimcdnagar, 10 12-49. *10 degree Bheets [ 306 ]. < DDii. 
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Northern Konkun Survey. I regret exceedingly tliat so inueh of the early and best pAJrt 
of the season should liave been lost, lor in the ivonkun little ean Ik^ doiu? satisfaetorily during 
the latter part of the setison. for tlien the nativ^e burn their fields, aiui the clouds of smoke are.,, 
so dense as to render,..all surrounding objecds, v'ery indistitK^i [ 75 J. 

None of the young men...had e\ er been so engaged before, but I accompanied them myself... 
to instruct them, executijig a .small tractt in tlieir jmjsence before I tissigned to eacli Jiis 80j)arate 

portion'.I ])uri)o.se...to send you fair (ropies of the work...on the scale of 4 miles to the inch. 

Owing to the dillieuU nature of the country, ... together with the...sickness of one of the ]>arty 
during...Marcli, 1 do not estinuite tlie extent...surveyetl in the Xortliern Konkun at imn-e than 
2,500 square milos^. 


(JCJAKAT & KaTHLXWAH 

Ikd-weeii ls:h) and ls:i9 a survey was made by Henry Giberne of the wild liilly 
tract of Main Kant ha that lies in the north-east of (bijarat. bordering on Malwa 
to the east and Udaipur to tlie north. His snr\ cy extended also into Kewa Kaiitha, 
a similar rugged tract J>uiig to the south of the Main Hiver. Tho swvvvv was 
authorized by the Governor General in Council to cover 

the strong country between Guzerat and Meywar | Udaipur J. ... Much caution will l>c necossarv 
to avoid causing suspicion and alarm to the wild inhabitants; ...tlie proposed mcasurf* mav 
possibly lead to unpleasant and trouble.some consequences 1 243 p. 

James Dowm [in, 439 40 ].‘'wadi acquainted with the natives of this coimt ry, 
and one in who.so prudeiic(\..(h)verrnneTit can contide'’. was not then available and 
as the country waas then “in a distracted conrlitioiiit wais not until June 18:H> 
that the Political Agent, James Outran], considered that the survey could 
advantago»ously be (‘ciminenced upon. ... 'Piie ma()s and routes lent to mo by Golonel Sjiiers**, 
and,..surveys taken during th(' late oj>orations of our troops in the liills, together with the copy 
of General Royiiolds’ skcdeton maj), ...will enable me now* to commence, ...and under the 
able superintendence of Lieut. ( Jiberne, (‘omiiumding tl)r^ artillery w^itli the field detachment, 
wdio ha.s zealou.sly \ olunleercd his ai<i after the monsoon, I hope to obtain access to all remain¬ 
ing unknown portions of lulls, to enable tliat officer to complete the survey. ... 

The assistance of one or two native surveyors in addition to the draughtsman already 
applied for, and a su|q)ly of necessary instruineiits, \vill...enal)Ie l^ieut. Gil>erii(^ to proceed 
with the survey expeditiously". 

Giberne w^as placed under t he orders of the F^olitical Agent , and the Chief Engineer 


provided the €^stabIishmerit ; 

4 hascarH for oarryinv;...instruni<Mit.s, nr S rupees per month each, for 12 mfuilhs ... K.s. 3S4 

4 do. for an Assistant Stirvcvor, for S niori1h.s in the year, as per rcciilatioiis 

for the Engineer liistit litinFi [ in, 38 . 1 ] ... ... ... ... 2.55 

Batta to an Assistant Surveyor, a 20 nip(‘es p<M- niontli hu' a yejir ... ... 240 

2 Bullocks for the carri'i jc of one (’oudiietor’s I’ent, u/ .5 rupees each ... ... 120 

do, for private Imggare, o .5 l upiM's ... ... ... ... 120 

Grain, forage, boy, and shoeing of a pony, for an Assistant Surxeyor, (a 20 rupees 

per month ... ... ... ... ... ... 240 

Total per annum ... Its, 13(i0 


'I'he Chief Engineer...to select a youlli from the Engineer Institution ac’Cjuainted with sur\eyingL 

In October 1838 w^ork was proceeding well and Giberne reported that ho hoped 
during the next season to be able to construct a perfect map of Mhyoo Kanta and the Barreah 
country [ n, pi. 15 ] on trigonometrical i)rinciples, I have carried on the triangulation already 
to a great degree, and entertain great hof)e8...of being able to include very nearly the whole of 
the country. ... The country is... 170 miles in length, and varies from 80... to 30... miles in 
breadth, and is for the most part thickly covemd with hills, jungles, etc®. 

Outram reported in 1838 that little remained 
to complete the survey of the whole...frontier of Guzerat from the Nerbuddah to Mount Abu. ... 
The Quarter Master General at Neeniutch® has been directed to complete what remains to bo 
done on the Meywar side of the border [ 273 ]• ••• This...hti8 V>e0n effected...without a single 

LDDn. 235 (54-6), 14 5 33. * DDn. 330 ( 95 7 ); 10 7 -33 , 2S2 ( 403 9 ) ; 15 10 33. Ui Pol ( . 

18-5-35 ; BO RC. 737/IH36 ( 12 ). ^ Ho Gaz. v ( 383 4 ). \lcx. Spiern ( 1788 1847 ) , Pu n. Inf., Pol 
Siipt. Ajracr, 1832- 40 ; Hod.son, iv ( 156 ). ®fr«)m vx. 5-6 36; ro R(', 737/1836 & 39 ( 27 8 ). EC. 

737/1836 & 99 (47-50), I 2 37. »from Giberne, Sadra, 23 -10- 3S; bo :rc. 737/1836 A 39 ( 181-2). 
•John Paton, aqmg. [in, 403 ). 
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instance of collision with any of the chieftains or their followers, all of whom regarded the 
measure with extreme jealousy. ... This happy result is chiefly to be attributed to the...con¬ 
ciliatory manner with which Lieut. Giberne has conducted the undertaking'. 

Gibeme claimed no high order of accuracy for his work®; 

I only regret that it sliould have become necessary to remove me so soon from the survey, 
as I...hoped to have completed by the end of this year a map as nearly devoid of errors as, 
with the inferior instnirnents at my disposal, is possible. ... 

It is quite correct enough for military ]>urpose8, and far more so than any mere route 
survey. I measured a base roughly with a perambulator...the season before last, and one 
last season with a chain and two |:>orambulators, ... on both of which I have partially trian¬ 
gulated the country, but as neither were 8iitisfactorj% I endeavoured to connect the...triangles 
observed in the Mhyee Kanta with tht)se alrea<Jy laid down in tlie Rewa Kanta^. 

In April 1839 he was allowed to complete his survey of Rewa Kantha. 

Between 1835 and 1839 survoys were made in Kathiawar by Boyd and Benbow 
under the direction of the Political Agent^. “ITie tract between the Wurtoo and 
Bhadur rivers was surveyed and protracted by Hyum Essajie’’, who had been one 
of Jervis’s sub-assistants in South Koiikan [ iii, 39:5 ; iv, 309 ]. 

Sketches were made of roads from Belgaum to Dharwar and Vengurla, probably 
on behalf of the Public Works Department, and of anotlier from Pan well along 
the cotist to Vengurla. by Indian guides employed by tlie Quarter Master General’s 
department®. The following surveys were in progress about 183fl~7 ; 

In Kattyw^ar Captain Boyd is conducting the survey whicli wa.s lately under the direction 
of Caj)tain Benbow, who has gone to Europe sick. 

Lieutenant Giberne is employed in the Myhe Caunta. "Ibe examination of the Ghats 
and.-.country between Belgaum and Malwan has been assigned to Lieut. Ilebbert of the 
Engineers [in, 448]*. Ideut. Suart of the Engineers has been engaged this season in surveying 
the line between Bombay and Nagpoor, in the direction of the pr<)|)osed grand road wliich... 
will pass over the Malsige Ghat, and through Jalna [ 260 70 ]. 

Captain Forster and liis establishment have been employed in surveying the roads, bunds, 
and tanks, and in other operations for the improvement of the country throughout the Deccan 
and Conkan ; and Lieut. Wingate, with a l>ody of ofticers appointed lately to the revenue survey, 
is at work in the Poonah Collectorate’. 


Sind & Baluchistan 

The period 1830 to 1843 covered great advances in the geographical knowledge of 
Sind®, which had hitherto been hardly known but for the few political missions 
which had sailed up the mouths of the Indus to Hyderabad [ it, 168-9 ]. The 
Indus was indeed the great highway by which Sind could be traversed from south 
to north, the country being protected on the east by the inhospitable desert, 
which had been crossed only at the rarest of intervals, as by the intrepid Indian 
explorers sent out by Reynolds [ 1 : 132 , 246 ; ii, 353 ], and more recently by James 
Bumes, who rode across from Cutch on an errand of mercy [ in, 131 ]. 

The Indus had long been a river of mystery suggesting a possible avenue from 
the sea to the Punjab and the mountains ; European travellers were, however, 
unwelcome to the Mirs of Sind. It was to avoid Sind that Alexander Burnes had 
attempted in 1829 to reach the Indus across Rajputana from the direction of 
Ajmer, hut had been recalled by orders from the Governor General [ in, 132-3 ]. 
His opportunity was not long delayed. Negotiations were in train between the 
English throne and I^ahore, and in 1830, writes Bumes, 

a ship arrived at Bombay with a present of five horses® from the King of Great Britain to 
Maharaja Kunjeet Sing, ... accompanied by a letter of friendship. ... On the recommendation 
of Major-General Sir John Malcolm [ iii, 483-4 ], then Governor of Bombay, I had the honour 

^BO BC. 137/IK3B » ( 177™9 ). *mrio. H3 ( 53); map from avy^. by Paton & Giberne; 10 Cat, 
(456); two of them drawn by Spry; Bo Pol C. 1838 (228). * Bo Rev C. 737/1836 & 9 ( 222-4); 

24-11-38. ♦ scale 2 miles to inch ; 10 Cat. (455). 118 (1,2,29). • Wm. Geo. Hebbert 

( 1810-85 ); BO. Engrs. 1829-55. ^Bo Geo Bor., I ( 389 ). "according to Burnes, Sind—Hindu—Indua— 
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of being nominated.,.to f)roneeti.,.Ui tlie Seik capitaJ wiUi thene })reHentK by way of tlie river 
Indus. 1 held at that time a political Hituation in twitch. ... 

'Jlie navigation of the Indus is important in every point ol view, yet we have no informa* 
tion tliat can be de|i>ended upon, ... excei>t of about seventy miles from Tatta to Hyrieralmd. 
The only accounts of a great ])ortion of its course wore drawn from Arrian...and the other 
historians of Alexander’s expedition | j : 220 j. 

A young, active, and intelligent oHicer, Knsign D. Leckie, *vf the 22 nd Hegt. no. m.j., 
was...to accompany me. A surveyor^ | and j a native doctor, ... were likewise (>11 tertained. 

We sailed from Maridivee in Cutch with a fle<5t of five boats on the morning of 21 st of 
January 1 S 31 . On the evening of the 24 th wo...anchored in the...etistcrn...branch of the 
Indus, which se|)arates Sindh from ('nteli. ... VVe followed the Sinde coast for four <»r fi%'e 
days. ... At nightfall on the 28 th we (tast anchor in tlie w^estern mouth^. 

After waiting several days tliey were refused iwriiission U) proceerl vip the 
river, and had to rednrn to Mandvi ; 

fhc conduct of the Ameer...was mo.st unfrieinlly. ... He magnihed the difficulties of 
navigating tlic Indus, and arrayed its rocks, r|(iickHands, wlurlpools, and shallows, in every 
communication. In his estiir>atif)n we were the prccursm-s <if an army. 

On the 10 th of .March we once in<vrc set sail for the Indies, and reached...one of the cimtral 
mouths of the river after... so von days. ... [After } a week’s negotiation... we (juitled 4 'atta'^ 
on the morning of the 10 th of April, ...embarked in fiat-bottomed boats...and commeiued 
our voyage. ... On tlie morning of the 18 th we moored opfiosite Hyderabad. 

Wo inarched to Bnkkur on...li»e 19 th [ May a fortress 15 miles from Khyr])oor, 
situatinl oil an insulated rock, ... wnth the town itoroe on the one side and Sukkur on 

the other [ 2.J3 ]. On the 30 th of May quitted tlio Indus at Mittuncot(*...and entered the 

Cheriah. ... Loft Ovxh, junction of Heas and Sutlej with the (’henal>, on June Otli. 

Ill deHcribing the Panjnad, the link between the Ohenab and the Indus [244 ], 
BunieKS tells of “several decayed canals“ that, 

if cleared, would yet lead tlie water of tlie ('henah to tlie Indus, and may account for Major 
Renneirs conducting that river intf» the gjcat stream so ma-ny mil(.*s above the true [>oint of 
union, until the geogra]iliical error w^as rectified l>y the mission to Cahool [ 11, 65 7, iv, 244 j^. 

Sind had now l)t>en left behind, and on 15 th « 1 une they reached Multan. 

At noon on the 17 th of July w’e came in sight of the lofty minarets of the King's mosque 
at l^xliora...and the termination of our protracted voyage, but the ceremonial ol our entree 
rc^quirod arrangement, and w^e halted 3 or 4 miles from the city at the earnest re(|uest of our 
conductors. As the suii sot, I saw for the first time tlie massy mountains wliicii encircle 
Cashmer, clothed in a mantle of white snow. I felt a nervous sensiition of joy as J first 
gazed on the Himalaya [ i : 76 ; ii, 84 5 ]. 

On the morning of the 18 th...we made our public entry into Lahore. ... We w^ere introduced... 
by Captain Wade, the poIiti(;al agent of Government at Lodiana [ tit, 310 ; iv, 281 y*. 

With hi8 map Burnes submitted a “geographical memoir’’^; 

The map...rests on a series of observations by tlie stars taken wwli night, i should liave 
preferred altitudes of the sun, but with a people so suspicious...it was impossible to use an 
instrument openly in daylight | 275 ], and 1 should hav'^e required to halt the fleet twnce to 
procure equal altitudes, since the sun was south of the equator. ... jMany of the large places... 
have been laid down from a mean of 8 to 10 stellar observations. The longitude and...curvature 
of the river rest on a minute protratdion of its turnings, carefully observed every half-hour 
and sometimes (iftener, with the approved compass by 8chnm.lcalder [ 111, 132 ; iv, 277 ]’. ... 

My fieldbooks exhibit on an average twenty bearings each day between sunrise and sun¬ 
set. I was early enabled to rate...the boats...by timing them on a measured line along the 
bank. ... We could advance...by tracking, or being pulled by men [ 394 11.7] at half a mile an 
hour, while any great excess or deficiency was pointed out by the latitude of the halting placre. 

The base on which the work rests is the towns of Mandivee and Carac-hee...which we 
saw before entering the river. Mandivee stands in the latitude of 22® 50 ', and Carachee in 
24 ® 51 ' North, while their longitudes are respective!in 09 ® 34 ' and 67 ® 19 ' East, as fixed in 
1809 firom the chronometers of the Sindh mission by Captain Maxfield [ ii, 168-9 ]. 

Assuming these points as correct, tlie line of coast...has been laid down from my own Map 
of Cutch [ m, 131 ], ... while that of Sinde rests on observations of the sun’s altitude at noon, 
and the boat’s daily progress determined by heaving the log hourly. We sailed only during 

^peaaibly Muhammad Ali [ 274 ]. * Bokhara^ i ( 1-10 ). •old capital of Sind, on Indus, 60 m. e. of 

Kar&chi; Biimea found discharge of Indue at Tatta 80,000 c. ft. per soe. ./A<S 71 ., I ( 2-3 ). * Bokkara, i 

( 85 ). »il;>., m ( 22-148 ). Mb., i ( 195-328 ). in, 1834 ( 287 ). 
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the day» and at all times along shore, often in a small boat, and were attended by six or eight 
pilots who had passed their liv^es in the navigation of these jmrts. ... 

I can bear testimony to the correctness of such portions of the Indu.s as were... 
traversed by the mission of 1809 f ii, 168-0 ]. From the joalou.sy of the gov^ornment of Sinde 
we hati to pass up and down the coa.st no less than five times, which gave ample opportunities 
to observe it. ... 

In delineating the <lelta...bel(»w Tatta, I have not only had the advantage of sailing l)y a 
branch to that city, but approached it on land by one route and returned by another. 1 also 
ascended the Piltee, or western mouth...for thirty miles. The o|.>position experienced from the 
Seinde (government gav^e rise to these variations of' route. ... Their vacillation has happily 
added to our knowledge of their (country. ... 

In addition to my own track 1 have added tliat of the Sinde Mission from Curachee to 
Hyderabad, and thence up to Lucputt. ... From Hyderabad upwards...the different towns 
rest on the latitudes as <ietermined by the .sextant. Most of tlieiu are in a higher parallel 
than in the ma|)s, but it was satisfactory to find, on reeiching Ooeli, that tfie longitude of that 
place, as taken from my own protraction, coincide.s witl» that which has been as.signed to it 
by Mr. Elphinstone’s surveyors, wdio must have iixed it from Bhawalpoor | 2*13 J. 

This was not tlie case with Bakkui* but, as the latitude of tlial jjlace was 22 luimites below’ 
the true parallel, 1 have reason to he siitished witli the result. I likewise found that the Indus 
receives the Punjab rivers at Mittuii in the latitude of 28" 55" instead of 28" 20", as given in 
the Map of the Oibov»l Mis.sion. but no one ean examine that document without aekuowlodging 
the unw’oaried /.eal of its constructor^ and wondering tijat lie erred so little wlien lie visited 
but few of the places | 11 , 270-1 ; iv, 277 , 279 J. ... 

The Punjab rivers have been laid dow^n on the same ja'ini'iple as the Indus. 'I’he ("lienab, ... 
which has been erroneously styled the Puiijnud after it has gatliere<l the othtr rivers, is very 
direct in its course, but the K,avee...on the other hand is most tortuous, and appears in its 
present shape on tlie map after incredible labor for 20 days. "I'he latitude of its junction with 
the C'henab, and that of the extreme {loint of the ma]), the city of Laliore, which stands in Ill® 
35" N., and in 74' 20" East longitude-, have materially assisted me in the task. 

I hav’e also {>laced Mie ('onfhience of the Jyhim...with theCheiiab tw’elve miles above the lati¬ 
tude in w'hich it has hitherto stood. "JOie survey eastward terminated on tlie left bank of the 
Sutlege...with the British cantonment of Eoodhiana, wdihOi 1 find stands in 30" 55" 30" North 
latitude. I have used the longitude of the latest and best map, and placed it in 75" 54' East®. 

In 1831 Henry Pottinger conducted a mission to Sind [it, 437 - 8 ] and ‘‘con¬ 
cluded a treaty with the Hyderabad Mins...by which traders and merchants wore 
permitted to use the roads and rivers of Sind, though no Englishman might settle 
in the country'’b As a coiLsequence of this treaty an “Indus Steam Navigation 
Company” was formed in England, but trade did not prosper \ 278 ]®. 

Pottinger had his brother William on the mission staff, who made various small 
surveys and compiled a general map, but the official surveyor was Edward 
De r Hoste, who left several maps and sketches, and a Journal® in which he records 
that the mission left Mandvi on 29th December 1831, the last entry being made 
at “Muggiirbhee” on 6 th May 1832". He giv^es a good description of the country, 
and of the Indus he writes ; 

The .sources of this great river are liirMen ; ... it rises in tlie mountains of Himalaya near 
Thibet. It is probable that the Shyook from Karkorum and the river of I.iadak from near lake 
Munsurour are its feeders. ... From Attok to the sea the Indus is familiarly known by the 
name of “Seinde” or “Attok”. Mehran is a name only known to foreigners [ i : 234 ; pi. 4, n. ]. 

On 26tli November 1836 Burnes again sailed from Bombay to journey up the 
Indus, this time to take up the post of Commercial Agent at Kabul. He landed in 
Sind, 13th December with Robert Leech and John Wood and was joined at Rohri 
by Dr. Percival Lord. A detailed survey and memoir of the Indus was maintained 
from the sea to Attock [ 277-8 ]®. 

For the march against Afghanistan in 1838, Sind was freely used for the passage 
of troops and military stores, contrary to the treaty of 1831. Throughout the 
campaigns the amirs remained friendly, but by the autumn of 1842 the situation 

1 John Macartney [ii, 418 ]. •true position, 31® 33' N., 74® 22' E. * .Map of the IndiiR k Punjab 
rivers, from the sea to Lahore, Burnes, Ludhiana, 1-12- 31 ; 281 ( 7-17 ) ; /O Cat. { 136 ). * Imp Oat, 

x?;tx (400). ’^Oabool (329-35). •mkio. M 217-8, with l-incli sketches; cf. bm Addl. MS. 14382. 
’Map of Sind, Sukkur to Sea ; »d. I9-7-32 ; MBIO. 120 ( 1 ) ; 10 Cat, ( 447 ). * Cahoot ( ,5, 3<^-68 ); 
Reports on Navigation of Induf^: paper by WoikI road 24-6-36; Bo Geo Progtt.^ II ( 72 ). 
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deteriorated and, after Sir Charles Napier had taken over civil and military control, 
a treaty was forced on them under which they had to cede several towns, and 
“ a strip of land on each bank of the river The battle of Miani, 17th February 
1843, was followed by the annexation of the whole country by the British. 

From 1839 military surveyors had been traversing Sind in all directions. A 
survey of Karachi and surrounding country, showing camps of various military units 
of the Bombay column, was signed by George Boyd on 7th May 1839 [ m, 426 ]^. 
A plan of the island and fort of Bukkur, with a fine panorama, shows ‘‘the posi¬ 
tion of the military bridges thrown across the Indus for the passage of tlie army 
under Major General Sir W. Cotton on Feby. 14th 1839’’, scale 200 feet to an inch^. 

In 1840 George Le Messurier [ iii, 473 ], a.q.m.g. and 8 Ui)erintondent Sind Survey 
1838-42, submitted a journal of his route from the direction of Cutch 
through...tlie Thiirr [ dosert ] and part of Scinde, ... via Islamkoto and Arncn’kotc to Hydera¬ 
bad. ... As tlie open uho of surveying instruments was considered ol)jec‘lioiUil)Ie, and likely to 
alarm and excite...a ])eople amongst whom Europeans had Ihtherto never aj)poared, I... 
confined myself to...a pocket compa.ss, and the occasional use of < 1 , sexhint to determine the 
latitudes ; but this last, ...through some imperfection...wlii<*h I only discovered at Omercote, 
I cannot depend upon. 

The distances were determined by tlie rate of a. (•aincTs jiacc, hotli ambling and waliting, ... 
comparing minutely with a good watch and peramhtilator for tive days over a varied country. ... 
The establishment of a camel dak between ll\ (leraba.d and Deesa^, and tlie best routes to be 
adopted for tlie dak to travel at all seasons was a subject you diroided my attention to. 

1 have...detached a guide of the Quarter Master General’s Department to survey...the 
route between Amerkote and Bahneer^, ... I propose to send a skeleton map with,..tlie routes 
to be taken by the (^arnel dak from Hyderabad to Deesfi^. 

In forwarding these sketc'hes Outram, the Political Agent, urged that 
a survey is necessarj^ to strengtlieri our military position in this country, which must ever be 
considered weak while our only communication with India is by sea in the fair season, and 
totally cut off during the monsoon. ... I would not recommend, however, that the survey of 
the eastern portion of Sinde should be commenced upon until the Chiefs...have been prepared, ... 
but...the officer...should be a person of <.»xperieu(?e, in whose dis(;retion 1 . could implieity rely. ... 

I have no hesitation in recommending Captain Le Messurier...for, in addition to his 
knowledge of surveying, acquired by long practice in the Deccan survey [111. 125, 473 ], ... 
that gentleman is jieculiarly qualified for the trust by his mild temper, conciliatory manners, 
knowledge of natives, and of the Persian and Indian languages. 

That officer is...to perform the duties of the Quarter I\Ta.ster GeneraTs Department in 
Sinde, ... but...could, with an adequate establishment, conduct the survey at the siime time. ... 
In the first instance the survey might be confined to the plains of Sinde, but to the western 
side of the Indus, until I am prepared to authorise liis crossing to the eastern, and aftorv’^ards 
might be extended...north ward, until connected with the survey now in progre.ss in Afghanistan*. 

Later in the year an interesting journe}^^ wixs made by Be 1 ’Hoste from Ahmed- 
abad to Siikkur, marching with his regiment; 

Adaulij, 17th August [ 1840]. Arrived here this morning, and joined left wing of 9th 
Regt. N.I., proceeding to Doosa to relieve the fith Kegt., which I am to conduct by the route 
I consider best to Sukkur. ... Halted Doosa 22nd to 28th August. ... Kumpoora. 28th. ... 

Thurraud, Ist September; large place. ... Bokney, 2nd. ... The corps ma.rched here this 
morning. By crossing the Runn (which is dn;0---3 marches will be saved. 

An officer of the r 0 gimont...( Lieut. Landon'^) caught one of tlieso animals [ wild ass ] when 
very young, and completely tamed it, so far that the animal followed him wherever he went, 
and came to him when called, but no perseverance or pains would induce the boast to carry 
either a man or a load. He would, although perfectly gentle at other times, on those occasions 
bite and kick until he threw his rider, or if unsuccessful lie down, and neitlier good nor ill 
treatment would induce him to rise. His affection for his master was remarkable. If when 
tied up he happened to see him at a distance, the noise and struggles he would make to get 
free were tremendous. I have known him follow his master to parade, and change flanks 
with him, following him closely to the no small amusement of the sepoys. 

190 (6), 3 inches to mile. -mbio. 190 (9); nd. by Neil Campbell, QMc. to Bo. force. 
*40 m. 8W. of Mt. Abu. *Barmer, in Jodhpur State. *Dl)n. 407 ( 30- 2 ), 4r-3-40; Map, mbio. 117 
( 12 ). • Hyderabid, 2-4-40; DDn. 407 ( 26-9 ); to Pol Dept. G of 1. ’Samuel Landon, of Deccan 

Rev. Svy. [ 307» 3^9 ]• 
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Tariaim, 23 rd Soptomljer. ... Ornarkote, 1 st October. ... By ohaorvation I make Omarcote 
in 25 ° 19 '. I may be wrong, as a pocket sextant false horizon are not eaay instnimente to 
use for such observations. The sextant with stand would lia\ e given me a true observation, 
but I have not one. 

Dadera or Dundid-lxlialii'a, Monday 12 th October. ... We liad a fearful marcdi of it to¬ 
day ; the guide mistook the road, and led us through valleys in which the jungle was so thick 
that we could hardly get through it; and over steep hills of sand which seemed to continue for 
ever. Tramore, 21 st. ... It is now only 14 miles to Roree, where wo proceed this evening^. 

Another survey of the route from Deesa^ was made by John Jacob who later dis¬ 
tinguished himself in political service. Amongst his many other surveys is a “Sketch 
of part of Upper Sind, showing Nufory Pass and country to south ” ; this shows 
a profile of the pass, and is dated 1.5th February 1840*. Other reports and maps 
of Upper Sind were made by Thomas Postans, a well known political officer^. 

A map of the roads in Bombay Pi-esidency surveyed by officers of the Quarter¬ 
master General’s between 1840 and 1842® includes a number surv^oyed during the 
Afghan campaigns, and a Map of Sind, compiled in liic Surveyor GfuicraTs Office* 
bears acknowledgement to the following surveys [ 284 ] ; 

1 . Survey of Sind between Sohwan and Sliikarpur, th(^ River Indus, arid Hola Kance. inf luding Ciitoh. 

Lt.ddol. .Veil Oamnboll, q.m.q. Bombay, Aug. I84b. 4 ru. to ineh. 

2. Survey of bower Sind ; q.m.o. Bombay, IK.'kS to 1 S 40 . ... 

4. Skotoh of Indus from Shikarpur to soa, includin^^ ( ’uteti, from works of bt.Aien. JicynoldK, &.e. sd. 
J. Jopp, ... Juno 1831 ; 10 m, to inch. 

5. Plan of Kulleree...eanals, by Captn. Geo. P. b<’ MeasuruM’. SeaU' 1 ni. to iru h. 

6 . A general sketch of propo.sed communication from Indus to Karachi Harbour, bv' Captn. G. P. 

be Messiirifn’, scale 4 m. to inch. 

7. Route...from Hyderabad to Umarkot, surveyed by Captn. be MesHiirier; Cniarkot to Balrnwr, 
survoyod without instruments by a Guide of g.M.(i.’.s Department. ... Seale 4 m. to ineli f 24 ') |C 

8 . Map of Sind, ... Sukkur down to sea ; Edw.ard I*. !>(' IM Iosto, .surveyor to tla* Sind Mission, 1 st 
1832. Scale 8 l/3m. to inch. The line of eoa.st is taken from bl . Ihinies’ sur\ eys f 244 |^. 

9. Map of the route of the Army (*f the Indus, hy bts. Durand and Anderson, Bengal KngimsTs, 1839 . 
Scale 10 m. to inch [ 281-2 [. 

10. Map of the Indus and Punjab Rivers, from the sea to Lalion', h\ Jdei.it. Alev. Ihinu\ 8 , on u inisshui 
to Laliorc in 1831. Seah‘ 8 m. to inch [ 242-4 J. 

11 . Map of south portion of Rajputana, by bts. Alex. Burries and J. Holland, q.m.o. Departrr.ent, 
June 1830. Scale 12 m. to inch [ ra, 132 3 j. 

12 . Chart of the Indus from Hyderabad to the soa. bt. [['. G. ('arless, Indian Navy, 1836 [ inf ], 

13. Routes Kotri, near Hyderabad, to Sehwan, thenee to barkana, Marcli JS39; Hyderabad to Tatta, 
Teby. 1841 ; Tatta, south-west to Vikkar Bunder, Dec. 1838; ... by Q.M.Ohs. Department®, ... 

14. Skeleton map sliewing the principal routes through Thnr ( Sind ), sliowing...Captain Lo Messurier’s... 
route from Hyderabad...to Deesa. Seale 10 m. to inch. ... Bearings taken with pocket compass. Distances 
eatimated by a camer.s paces [ 245 ]. 

lo. Engraved map of Central Asia, (;onHtrucU)d from bt. Alex. Burncs’ M.s. surveys, and other authentic 
documents, by John Arrowsiuith. June 1834. Scale 70 m. to inch [ 277 ]. 

Before the annexation surveys had been started for the lay-out of canals by 
William Baker from the North-Western Provinces, and in 1843, it was suggested 
that Du Vemet should be transferred to assist, but he could not bo spared from the 
Great Trigonometrical Survey^®. 


Coastal Maps 

Of coastal maps, mostly from surveys by officers of the Indian Navy, or Bombay 
Marine Service as it was called before 1827, a comprehensive account is given by 
Marktiam. A leas precise account is given by Ix)w^^. 

From 1836 to 1838 I'homas Carloss of the Indian Navy surveyed Karachi and 
the coast from the eastern mouth of the Indus to Somniani Bay, “laying down 
buoys and erecting beacons to facilitate navigation 

A report of 1862 states that Henry Pottinger’s map of 1814 [ii, 174 ] was used 
in the preparatif>n of later maps. ... Arrowsmith’s maj) of 1834 seems to tiavo been taken from 
Pottinger’s, with information from Haines’ nautical chart of 1829 [ m, 133 ]. The latter 
as a chart of the coa.Mt is of great value, but deficient in minor land detail. ... 

»iV) OVr,/Vo|7,!. 1H.39 40( ur.-fif-;). »mbio.U 8( l.'i). ’ HM.S. 5.'52 ( 31-5 ); MRIO. 112 ( 65 ), 121 (35). 

■•/.•LS'/?. XM, 1843. ‘/O tVi/. ( 418 ). ‘meio. 120 ( 3 ), 8 ni. to inch. ’ il). 117 ( 33 ); 160 ( 2, 3 ) 

* il>. 120 ( 1 ). »ib. 117 ( 1.3-21 ). to 1)1)11. 401 ( 274 ), 14-7-43. Morlilmm ( 14-30 ); Low, II 

( 83 ). "Ho fleo Prog,-,., I ( 374 ), MBIO. 92 ( 16, 17 ). 
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The plan ol the Coast r>f Mekran from the Indus to the Persian co|)iod fnnn a M8. 

compded by Mr. Dah’yniple in 1795 is of singular accuracy; it was ])repared from material 
collected by Lts. Robinson, Porter, Rlair, A Mascall...nearly 90 years ago [ i : 313 ]K 

A Map of Maritirne Arabia, including "‘the opposite coasts of Africa and Persia’’, 
was reduced in the office of the q.m.g., Bombay, in 1855, from ’‘an original map 
by Col. T, Dickinscjn, Cliief PTngineer”, signed on 4th A[)ril 1843. 'i^he title-piece 
shows an Arab scene, and a note acknowledges 

Gulf of Persia & Arabian (Joast, from engraved chart, 1830, from trigf>i)ometncal Kurvovs \>v Gant 
Brucka & Olfieers of the Indian Navy, 1821 29 [ m, 133 n.l ]. . J r • 

Arabian Goant from <nigrav<?d chart of Oman, and aiirvey of inU^rior l>y Lient. Welkted of Indian Navy*. 
Islands of Kooria, lias Sherbad, and Has Noos, l)y Captain Haines & Lieut. Sunders, i.N., 1837®. 
Entrance of Ked Sea, by Haines, JS39, and Moresby. ... Red Sea Coast, etc., engraved < liarts, 1820-33 
by Elwon, Moresby, (Earless, Pinching, i.N. * 

Route across Peniiisual, El Ratif to Yamboo ♦ Capt. M. Houghton, l.ii. ; Journal of Capt. Sadlier. 1820- 
33, 1819 ; Biircliardt’s published map of 1829. 

Mocha to Eena ; engraved sketch by Dr. Hutton and LitMit. Cruttendon, i.N., 1830. v. Tassin’s map, 
also Capt. Hamorton’s sk(yt.ch 1840. ' 

Coast of Mokran. (Japt. Kompthormi’s (•Inirt*’. 


There are also preserved a Portuguese military map of the Island of Diu, in 
two sections, bearing dates between 1833 and 1864®, and a map of the Tigils from 
Basra to Baghdad, compiled on scale 12J miles to an inch, from stirvey by Ormsby 
and Elliott , with another section from Baghdiid to Mosul. 

Ilurne.s lias left (lie following tribute to Indian .seaiiiansliip ; 


Among the timid navigators of the pJiHt, the mariner of Cuteli is truly adventunma. Ho 
voyages to Arabia, the Red Sea, and tlio eoast of Zanguebar | Zanziliar ? J in Africa, bravely 
stretching out on the ticean after quitting his native sliore. The...j)ilot determines hia position 
by an altitude at noon, or hy the stars at night, by a rude quadrant, ( -oarst*. charts depict 
to him the bearings of his destination, and liy long-tried seamanship he weathers...the dangers... 
of tlie Indian Ocean. 

I'liis use of the quadrant was taught by a native of Cutch, who made a voyage to Holland 
in tlie middle of the last eentiirv, and returned...to enligJiten Jiis eoimtrj’’ with the arts and 
sciences of Europe". 

Ihinnep desenbes a simple instriiment used by Arab seamen which comprised 
a small rectangle of horn, either running on a rod, or connected by a knotted string, the angle 
of elevation of the Pole star being measured by the distance from the eye at whi(;h tlie width 
of the rectangle fills tlie sfiaoe between horizon and star | i: 151 ]®. 


Gims. .“)r»l ( .‘»(>7 ) ; Refiort In F. J. CoMsrnid. ^JUGS, vii. ®il>. x. /ie Lit Sor. 3. R. 

Hall’s Athis of 1830. ‘mkio. 92 ( 10 ); 177 { 12 ) ; probably between 1830 and 1832. ’ Bokhara, I ( 6 ): 
cf. Bagpow’s account of Thr Vatfco Gama Pilot, a “Moor” from (iujarat. ^JAISB. v. 1836 ( 784-94 ). 


CHAPTER XV 


MADRAS SURVEYS 

Otganization — Madura, Trichinopoly d; Salem — Ganjam — Nellore — Nizam's 
Territories — Professional Detaibt — China, 1840-2. 

fPHANKS to the sound organization that Mackenzie had given to the Madras 
I surveys, and the close control maintained by Mountford and Montgomerie, 
survey was carried steadily forward until every district was furnished with 
satisfactory maps and valuable memoirs. Those still in hand in 1830 were— 

Hyderabad, or the Niziinrs Territories, under Henry Morland, commenced by 
Garling in 1816, and only just completed fifty years later. 

Madura District, connnenced l)y Benjamin Ward in 1830, the party moving to 
Trichinopoly in 1832, and to Salem in 1835. 

Northern (Jircars, commenced in 1815, and from 1820 under Charles Snell. 
Having completed the coastal area northwards into Canjam, the party moved to 
Nellore during season 1832-3. 

Since 1824, Montgomerie had held charge as Deputy Surveyor General of the 
field parties and the (kawiiig office, with the recruitment and training of apprentices 
[ in, 321 ; IV, 381 ]. After the closing of tlie branch offices at Madras and Bombay 
in 1833, the more important maps and records were transferred to Calcutta, the 
remainder being deposited with the local Chief Engineers [ 328 j. 

Though the Madras parties now came under the direct professional control of the 
Surveyor (jleneral, appointments of officers and establishment remained witii the 
local government, wlio were also responsible for discipline*, pay, and ee|uipment, 
and, except for Hyderabad, for all expenses. Everest was so deeply engaged in 
the work of the Great Arc that he could exercise little control over these parties, 
and in 1840 deputed their charge to his d(^i)uty at C'alcutta | 317 , 325 j. 

The Hyderabad Survey had worked under the political control of the Resident who 
corresponded with the Supreme ( Jovernment in Bengal, so that except for personnel 
this survey had little to do with Madras, in 1831 Everest asked that it should 
come under his direct control as he knew the country so welP [ 111 , 44 ~ '‘5 ]• 

The transfer was approved, and from July 1831 till April 1840 reports were sent 
direct to the Surveyor General, being thereafter sent to the Deputy Surveyor 
General at Calcutta. Morland held charge from 1829, with frequent intervals, till 
his promotion to Major in 1848, when the survey was still far from complete. 

By 1840 the Nellore and Salem surveys were drawing to a close. Campbell, 
in charge at Salem, was ambitious and energetic, and most anxious to turn the 
energies of his staff to geodetic, geological, or revenue surveys, but the Surveyor 
General would not hear of such misuse of a topographical party [ 258-9 ]. A long 
discussion then followed as to whether to employ these parties on the resurvey 
either of ''the Jawaddy Hills” in North Arcot, or of north Coimbatore, or whether 
they should take up work in the Nizam’s territories. 

With...three parties kept efficient and actively employed, Captain Morland states that the 
remaining portion of the Nizam’s Territories would probably be surveyed in about five years. ... 

I... suggest...that Captain Morland...bo placed in general charge, and that his salary ( now 
360 per mensem only ) be raised from the 1st January 1841 to 626 per mensem, or the average 
of a full Burveyor’a established allowance f 365 


DIM. 265 ( 118), 10-1-31. 
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(Government was doubtful as to the wisdom of surveying the Nizam’s territories at 
all; ^ Mr. Prinsep, who leads the Council in geographical matters ( loi J, is asking 
the ‘oui bono’ of such extensive work in a half-independent State, when so muoh 
country under our own immediate jurisdiction requires to be better known 
The Surveyor General was asked to make a full report on the work of the Hyderabad 
party, with reasons for maintaining it in that particular area, and whether its 
work was good enough for the Atlas of India [ 20, 298 ]. 

The Resident at Hyderabad has furnished a statement of ti\e sums issued from his treasury 
on account of tliis survey, and though the account does not include payment made at Madras, 
and the issues of near six years from 1822 to 1828 are altogether omitted, the amount expended... 
is...Company’s rupees 3,37,688 [ 256 ]. ... 

The Survey party liaving been organized by the Madras Government, ... the charges were 
for some time after the appointment of one Surveyor General for all India borne in the accounts 
of that Presidency. The bills and moiitlily abstracts seem still to be rendered to Madras, 
but the charge is there transferred in account to the Government of India. ... 

Altlxough the responsibility for the institution of this survey attaches to a period when the 
system...was different, the control...has been vested in the office which you have filled for the 
past ten years. Tlie Government had therefore a right to expect that the survey would have 
been put under sucli efficient regulation by your direction, not only to ensure a full equivalent 
of work for the money expended. ... but to provide also tliat it should be conducted according 
to the system best adapted to tlxe end in view. ... 

If the formation of a general map of India is to be attempted by survey parties of this 
description, their work should be laid out annually by tlie Surveyor General, and the msult 
reported to the Government of India at the end of Oindi season, ...and although some of the 
parties may with advantage l>e composed of...officers borrowed from other Presidencies, ... 
the appointments to the survey should be made by...the Governor General in Council, the 
correspondence passing through your office. 

In the ciise of the Hyderabad surveys this rule lias only been partially followed, and the 
Gi>vernmeiit of India lias had no fieriodical reports. ... Although, too, tlie exptmso has for 
some time been charged to this Griverninent ultimately, ...the bills and abstracts seem to 
have been jiaased by the Government of Fort St. George, ... all of wliieh is objec'tionable. 
and should not have continued after tlie survey was pla<?!ed under your controF. 

It took Everest a full year to collect material for his reply. He then pointed 
out tliat the sui-vey had been started under the directions of the Madras Government 
as a contribution to the general geography of India. It had been strongly supported 
by the Resident at a time w hen there was profound ignorance of the geography of 
the greater part of the territories, and when maps were urgently required for military 
defence against pinddri incursions [ iii, ii4-*-5 ]. There was on the other hand no 
demand for survey from the Nizam’s government. Though the cost of survey fell 
on the Supreme Government, its necessity had not hitherto been questioned, and 
had been accepted by the Court of Directors. It served no purpose except 
to furniali materials for the...Atlas, nor can 1 divine any other. ... I hav^e never received any 
intimation...[ of J what might bo tlie real causes of this minutely detailed process in a foreign 
territory. ... As the field for survey...it had been covered over witli a net of principal triangles 
between 1813 and 1822 [ n, 249; in, 227 32 ; pi. i8 ]. ... 

The Sirkars of Kummummett, Waningul, and others to the ea.stward of tlie Great Arc 
Series, include [wrlmiis some of the most deadly trivets in India. They have been a grave to 
the members of the Survej^ Department and seriously injured the health of all engaged in them 
[ III, 231-2 ]. Moreover those tract.s, though exhibiting remains of former populousnesB in 
the days perlmps when Tellingana flourished under its native prinoe.s, consist now of forests 
almost interminable, and would not seem to be worth the cost of an accurate detailed survey. ... 

There is abundance of territory lielonging t<» the h.e.i. Company yielding an ample 
revenue, which would seem much more worthy of the cost and toil than the dominions of 
of his Highness the Nizam. But...it is much easier to destroy than create efficiency. A vast 
deal of time, coat, and labour, are always expemded in training a new establishment, and the 
parties employed in....the Nizam’s Dominions have already imdergone that course. 

He disouseed the wisdom of olosmg down the survey, and moving the party up 
to Bengal to survey the country now being covered by the subordinate meridional 
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series to the east of the Great Arc, but it was decided to leave this area to the 
Revenue Surveyors [ 210 -- 34 , -261 -2 ], and to carry on the survey of the Nizamis Ter¬ 
ritories^. It w^is not. however, until 1842 and 1844 that orders were issued for the 
disbandment of the Nellore and Salem parties, the military officers being reverted 
to their units, and the civil staff distributed to other survey parties [ 253 , 255 , 259 ]. 

The Ganjam survey was a different matter. About a year aftc^r the withdrawal of 
Snell's party [ 253 , 255 ], Thorold Hill was recalled for a military survey into the hills, 
and from 1836 was continuously employed on survey of the hill tracts of Goomsur. A 
large area of this difficult unhealtliy country was still unsurveyed when he had to 
take sick leave early in 1842. His survey was not based on regular triangulation 
and was later entirely supersedcxi. It was, writes Bedford, 

neither under invHelf or the Surveyor General. On receiving cliarge lately from Captain Hill, 
his successor applied to me for instructions. ... 1 forwarded his letter to the Surv(;\\'or General, 
and in re[)ly was told that lie could issue no orders as tlie survey had been got up by the 
Madras Government quite independent of birn. C'aptain Hill is said to be embarking for 
Eurofie. ... 'J'he Ganjam Hurve\- ap|>eLirs a f)(>rfect amateur atfair- [ 253 J. 

When Kverest left India all field survey in the Madras IV(\sidency had come to 
a close [ 10 ]. 


Madura, TRiciiiNoroLY, & Salem 

In April 1830 Benjamin Ward moved his party, with Du Vernet as assistant*, 
to Madura, wliere survey was completed in 1832. Trichinopoly was taken up aftcT 
the monsoon, and field work there was completed by about April 1834. and the 
final maps submitted by May 1835^*. 

flaving been promoted to the rank of major. Ward was ordered to rejoin his 
military unit [ iii, 312 ], and handed over to Thorold Hill at Trichinopoly on 1 st 
November 1834. Ward was the last of Mackenzie’s officers, and a very fine topo¬ 
graphical surveyor, with long experience of work in heavily wooded hillB, Since 
1816 he liad held ebarge of the surveys of Travancore, Dindigul, the Nllgiri Hills, 
Malabar, Madura and Trichinoj)o]y. His senior assistant, ('diaries MacMahon, had 
been with him all through [ iii. 103 - 14 ]. 

The party started field work in Salem District in March 1835^, Hill taking up 
the triangulation in May, In the few months left that season about 850 square miles 
were completed covering “the course of the Cavery for about 41 miles, and the whole 
of the Colleemulhiy Range, commonly known as the Shandamungalurn Hills, and of 
which little has liithcrto been known’'®. 

In January 1836 Hill was called to military duty in Goomsur [ sttp., 23 ] ], being 
joined by Howard six months later. John Campbell took charge in April, but after 
two months was himself nx^allt^d. MacMahon then carried on field work right through 
the year, reporting that during field-season 1835-6 

upwards of 2,000 square milf‘H...has })oen defined with great minutia with the planotable, 
founded on...the Gn^t Trigonometrical Survey. The bTraee land called the Cullery and 
Jadagoundurn mountains, rising to an elevation of about 4,000 feet nbove...the sea, hitherto ao 
very little known, lias been exfilorod and surveyed in detail, together with jiortions of the... 
taloolts in the plains, and of...tiie Baramahl ; tlio whole...between the latitudes of IP 15' and 
12® 40' North, and 11° 50' and 78® 50' of oast longitude. ... 

The...mountains...are densely peopled by a class of hill tribe called Malayalers, who are 
permanent residents confined to agricultural pursuits. ... Tlie rich and beautiful production of 
dry grain vegetation tins interesting table-land is of an insular character. ... About the 
locality of Salem, the hills are intorsecTcd by veins of magnesite, a mineral which has of late 
years attracted attention witli naturalists. ... 

M)l)n. 402 { 197-207 ), 13 -12 41. ^ from DSG. to Morland, 13-1-42 ; ODn. 389 ( 69-70 ). »tr. to 
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whiVh I ^ ^ aurvey...wa« caused by the iU-hoalth of some of the party 

which '«ndei^ it necessary to employ tl.eir services for a time in the Baramahl to avoid the 
inhospitable hot season below the Ghauts'. ««*ramani to avoid the 

resumed charge during 1837 reporting 1,840 square miles for 1836-7 ; 

Ihe Shevary mountain is...most conspicuous and extended, throwinn out in almost every 
itr^r Tn P<^-«l-ly to the north, whem it Lerges tn" the ^r^ 

fr3 the fl ■■■ torrai’e is nowhere above 5,260Lt 

from the plaiiw, and the...smooth almond-shaped hills, with the ovor.grown...thi(!ket 8 
densely covered with permanent foliage as if artificially produced. charaoteri*e the appearance 
of hills very similar to that of the Neilghorry*. »PI>«anmco 

He reported 2,218 square miles for 1837-8 

‘"to quarters on the 9th October 
iMint^t?thlQtf"Tf ''"'"■''oon. which fell very heavily®, ...and did not take the field 
.W ^ ***\"*^ January, during whicli time the sub-assistants were...fini 8 hing the colour¬ 

ing of their respective plane-table draughts, and entering the names, ... as the draughts had 

been ^t aside unfinished from the common.-ornont of the survey four yeans ago, to allow the 
work to be got on witli quicker. b , >■’ '*uow rne 

The northern border with Mysore followed broken rugged country 

elevated about 2,500 feet above the sea. ... From it rise abruptly high naked gneiss rocks... 

f a rounded niaiiunillary form, ... crowned with numerous hill forts of considerable strength 
constructed by the lonnor independent Poligars [ u, i8i ], but which are now in ruins. ’ 

^ hors of these gneiss hills are fumied of huge masses of rocks piled on one anothc^r or 
shooting up into fantastic spire?, while the bases of all are surrounded with jungle grow'intr 
among the debris of the softer portions which have disintegrated and fallen from the summits 

In some parts the diluvial soil contains so large a jiortion of quartz and felspar os to make it 
iinfirofitahle for culture. ... i i ^ masc ii. 


The portion surveyed...between the town of Donkencottah and the Cavory River« i.s a 
mountainous tract, almost a neglected jungle, in which elephants, bLson, and tigers roam un 
molested. Some of the mountain summits rise 4,000 feet directly from their base, and to 
about 5,000 foot above the sea. 'I’hoy are mostly of sienite granite and trap rocks, and the 
upfior part of some is flat, and is covered with arable land. 

Among thwe mountains are...fine fertile and highly cultivated lands, and also deep glens 
many of considerable tieauty, in which under the Moslem rule® many flourishing villages once 
existed, but which now, in consequence of the high assessment, have been deserted to the 
ravages of the elephants. 

The villages on the table land on the summits of the hills have been held from time iin 
memorial by a peculiar race of men, who smelt the iron found in the hills, and cultivate their 
fields in peace, where the elepliants do not ascend. 


Wliilo carrying on my trigonometrical observations along the Cavery, 1 have had frequent 
occMion to remark how incorrect the topography of the hills of Coimbatore is, as represented 
in the 61st sheet of the Atlas f pi. 23 ]. I’hese hills, ... instead of being, os represented, a 
succeiMion of low ranges, are a highly elevated tract of enormous mountains with table-lands 
little inferior to the Neilgherries, and. like them, should have been shaded up in strong relief 

They are in many places very unhealthy, and are infested with elephants and tigers, from 
which cause the survey was probably neglected which was made as far back as the year 1809 
under tlie then (>)1 lector of the district [ n, 148 , 214 ]*, 

As already pointed out, the surveyors of 1800 to 1812 were not trained in the 
survey of hills, which were regarded as unprofitable and of no interest for revenue 
purposes [ n, 145-6 ]. Also, as Bedford and Blacker before him pointed out, the 
representation of hills was bound to suflFer when engravers worked from reduced 
maps, without knowledge of the real nature of the country [ m, 297—8 ]. 

At the end of 1838 Campbell reported completion of the field survey; 

The survey was oommenoed in...March 1836, and...[ the party ] remained in ttie field with¬ 
out intermission until October 1837, when it went into quarters for three months. The whole 
extent...including a small portion of South Aroot is about 7,600 square miles, of which about 
2,500 are a wild and moimtainous country covered with jungle and infested by...elephants. ... 

The Baramahl lays...in an elevated tract of 2.000 feet above the aea, having in its northern 
portions, which are the highest, a cod! and salubrious oliniate. ... The Salem...District...to the 
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south,..iB not more than 1,000 feet above the sea, and the climate is hot, damp, and generally 
insalubrious. ... The rocks are trappean, and minerals, particularly iron, magnesia, and 
corundum, are in great abundance. A geological map of the district and a set of illustrative 
spcMsimens are preparing. ... The fair plan on the scale of 4 miles to an inch is on hand^. 

The only acknowledgement Campbell received for his very interesting report 
was a note from Bontein to the effect that “the Surveyor General has not at present 
time to give the necessary attention to this subject, but will refer to it when he is 
at leisureCombining the administrative functions of Surveyor General with the 
exacting work of the Trigonometrical Survey, Everest was at this time engaged in 
the enthralling task of testing his astronomical circles at Kaliana [ 133 - 4 , 3^1 ]• 
Campbell spent the next nine months on his maps, and had then to wait for 
names of villages from the Collector. ... I...go through the whole of the names myself to correct 
the spelling of them, to which the native Tamul names form no guide, and I thereby hope to 
avoid the incorrectness...which I see in some of the published sheets of the Atlas, in which 
spelling is sometime so preposterous as to be totally \inliko the real ones. 

The sub-assistants, when not immediately employed on the fair plan, have been...finishing 
the drawing, and entering the names on the plane-table draughts — in preparing the statistical 
papers...— and in carrying on their studies in mathematics and astronomy. ... 1 have also 
employed them...in studying mineralogy and geology [ 121 , 259 ]. ... 

My own time has been principally taken up in the collection of materials for the geological 
map of the district. ... Besides examining the geology of...700 square miles, I...found it neces¬ 
sary to...chemically examine many minerals totally unknown before, or quite misnamed. 

He enlarged on his scheme for a geological survey and map, and asked for the 
Surveyor General’s approval. Again Bontein replied that the Surveyor General 
hoped to have time to attend to the matter later, perhaps in March 1840 [ 99-100 f. 
Being thus left to his own devices, Campbell took the field on Ist January 1840, 

Mr. Howard having l> 0 en detached to complete the survey of...Congoondy*--Mr. McMahon 
«nd Mr. Allan to make a fresh survey of the tableland on the Kholly Mally and Shervaroy 
—and Mr. Boyne of the tableland of the Culry Mally^. 

I have considered it necessary to make a fresh survey...on account of the former being on 
the scale of 1 inch to a mile and not sufficient to shew the...arable land, which lays in strips of 
about a quarter of a mile in width between the ridges of granite. ... This soil generally...well 
adapted for the cultivation of coffee. It is very scarce in the plains of the Salem District, and 
these hills €«*e...the only part on which coffee is, or can bo, raised to any extent. ... 

The cultivation of coffee in this district may be considerably increased, and [ I ] am pre¬ 
paring a report to the Madras Government of the subject, accompany which I have directed 
the fresh survey to be made on the scale of 2 inches to a mile. ... 

The sub-assistants have been employed...in finishing...their plane-table draughts...and... 
statistical papers. ... The field work will probably be completed about the month of May, and 
the survey will then return into quarters at Royacottah. To complete the survey we shall 
have to finish the drawing...and the writing of the names, ... to finish the statistical accounts, 
and to make a copy...for...the Chief Engineer’s office at Madras, and...a copy...for the Collector 
This work will probably occupy the rest of the current year®. 

In his final narrative Campbell points out that 
the whole of the topography of this extensive district was completed in nearly 3 years, not¬ 
withstanding I was absent in Goomsoor for 16 months, during which time Mr. MacMohon was 
taken away...to conduct the necessary triangulation. Mr. Howard was also employed in 
Goomsoor for 18 months. Mr. Boyne had been sick for nearly 12 months, and my two youngest 
sub-assistants were for some time...inexperienced in hill...sketching, and...never able to do 
more than half the work of the other sub-assistants. ... 

Port of the field work was gone through in a hurried manner, ... particularly...in the table¬ 
lands on the summits of our mountains, when the...fogs and frequent rains prevented the sub- 
assistants doing their work quickly, and, although generally correct, yet the scale was too 
small to admit of the work being done sufficiently neat and exact, ... whence the necessity of 
the revision of some portion during the present year, ...completed by Mr. MacMahon’^. 

» DDn. 410 ( 54-61 ), 14-12-38. *ib. 16-2-39. *from Campbell, 1-9-39; reply from Bontein, 
'29-11-39; DDn. 387 ( 175 ). ‘reaurvey of Kongoondy, 1841-2, MBO. 262, 3 sheets. *mrio. 136 ( 12-21 ). 
^ B&ramahal A Salem, mbo. 286, 288; DDn. 387 ( 191), 1-3-40. ’original field sections, 4.moh, 2-inch, 
A 1-inoh to a mile; MBio. 133 ( 17 et seg.); 136 ( 47-62 ); I-inch, 136 ( 47 ); 147 ( 21 ); 8-m. to inch; 148 
{ 17-20 ); Memoirs, mkio. M 100; Bo Oeo Soc, m ( 198 ). 
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After submitting the reports and maps in September 1841, many of the latter 
being beautifully drawn, Campbell kept liis party busy on extra-departmental work 
for two and a half more years, when the Surveyor General at last arranged for his 
return to military duty [ 259 ]L Orders for the break up of the party and dispersal 
of the assistants were issued in April 1844. Ttecords of the survey were finally 
completed by MacMahon and reached Calcutta before the end of the year®. 


Ganjam 

After many changes and casualties Snell had brought/ the Northern (ircars 
survey northwards from the Kistna to enter Ganjam by the end of 1828. In eight 
seasons he had brought his party triangulation some 300 miles from Lambton’s 
triangles in the neighbourhood of Guntur, the survey being largely confined to 
the coastal strip [ iii, 99 - 101 , 104 ]. By 1832 the survey of Ganjam had so far 
advanced that his military assistant, Tliorold Hill, was detached to start/ triangula¬ 
tion in Nellore District and Snell joined him with the remainder of the party early 
in 18333 [ 255 , 361 ]. 

Except for the coastal plain Ganjam had been hardly explored. Tlie interior 
was wild, hilly, and most unhealtliy, and the tribesmen, some addicted to human 
sacrifices, were giving a great deal of trouble. To pacify the country it was 
occupied by a military force, and shortly after Snell’s departure, the Commissioner, 
George Russell, asked that the survey might be resumed. 

The survey conducted by Caf)tiiin 8 nelJ was c*oiifined...to the more open }>art, ... the state 
of the country not then athnitting of liis assistants being sent into the dinicult...hiJI tracts. As 
tlie unccu-tainty...res|)<X!ting roads and distances has betm the cause of nnich unnecessary 
fatigue and many failures in the operations of the troofes, l...re(tonunend that the survey 
may be resumed...as soon as the rains are over, ... to commenc<?...in PurJah Kimedy. A 
coiTOct maf) showing all the different ])aase 8 in the range which separates the zemindary 
from tho Vizagapataiu District would give a com])lete command over that tract^. 

Hill was accordingly sent up in December 1833 to survey the Kirnedi zamlndari 
“during the presence of the troops”. Being appointed to succeed Ward in charge 
of the Trichinopoly Survey [ 250 ], lie left Kirnedi in October 1834, but on dis¬ 
turbances again breaking out he was recalled a year later for “the survey of the 
districts of Polkondah, Kemidy, Goomsur, and generally such parts of the Ganjam 
and Vizagapatam districts as have not yet been surveyed”^. 

He wrote at once to Calcutta for Sncirs maps and triangles, at tlie same time 
informing the Surveyor Gcuioral, who replied that such a call for documents 

from tho Surveyor Conorars ofTico excepting through the Surveyor General is...at variance with 
the orders both of the Supreme Clovernmenl and the Hon’ble the CV>urt of Directors. In 
consideration of the urgency of tlie present case, however, I am not disposed to lay much 
stress upon this departure. ... Lest Mr. De Penning should demur, ...wliicli I think is... 
unlikely, I have written him...authorizing despatch of the surveys you have called for®. 

Hill was later joined by Howard from the Salem survey, and by Maephorson 
and Barnett from Nellore. He also had the assistance of Campbell who had re¬ 
joined his battalion from Salem [ 255 , 361 ]. He records that 

until the resumption of the Goomsur Zernindari by Government [in 1836 ] no portion of 
the hilly country...was under the immediate control of the civil authorities, but was distributed 
among the zemindaries. ... Goomsur and Purla Kimmody...! was enabled to survey during 
the campaign of 1834. ... On my arrival...in tTanuary 1836, ...from the unsettled state of 
tlie country and the want of an adequate establishment, I found it impracticable to do more 
than complete a series of route surveys [and]...tho...hills north of Kolada. ... 

This season [ 1836-7 ], having had a large establishment placed under my control, the 
country luvs been fully explored. The roads hastily sketched last year have been resurveyed, ... 
On the force taking the field in November...Lieut. Maepherson, ... after triangulating across 

^GO. GO. in 0. 22-3-44. “Mil Dept. llMr-44; DDn. 471 (89-92), DSG.’s report, 23 -1-45. 
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...to the frontier, was sont to explore and report on the road through the Chokapad country 
to Boad, whic?h is more direct towards Nagpoor than the one usually traversed^. ... 

Lieut Campbell proceeded into the hills to the west, and was employed in...Bodamah and 
the Deogliar valley till the cessation of hostilities enabled the Commissioner to send a party 
through...the Khond country to Sohnpoor, and thence southerly from the Mahanuddy to... 
Purla Kimedy, which Lieut. Campbell accomyjanied. ... 

The party of sub-assistant surveyors from Nellore did not arrive till the later end of January 
and were, therefore, too late to be employed in advance of the Ghauts. ... I employed myself 
in the survey...from Durga Pnx.sad to Patlinga...and then from Bybully to the Corada 
Zemindary...and the hills to the s.w. of SoortKla. The Beeracot Motah and tlie country 
below the ghauts west of Kodunda wa.s surv’eyed during...March by Sub-Assistant Barnett, 

The road from D—to S — and thence to K—was surveyed by me last year in a hasty manner 
while accompanying a party of troops, and generally by night, but from bearings I then got 
by day at the halting place.s. and what 1 have since seen, I have every reason to suppose is 
not far from the truth^. 

Tlie height of one of the principal hills in the Khond Maliahs above the sea, as determined 
by the boiling point of water, was about 4,200 ft., but as the thermometer used was a small 
one this can only be taken as an approximation. ... By trigonometrical measurement I find 
the height of Seetamoonda Hill, one of the highest peaks above Bylmlly, to be about 3,487 ft. 
above the level of tlie plain near Nowgam^. 

The Directors appreciated the value of the 8 ur\^ey ; 

The protracted campaigns in Ooom.sur, Palconda, and Purlakomedy which caused so 
great an expenditure of blood and treasure were mainly owing to our ignorance of the localities, 
and the want of f)racticablo roads on wliich to move our troops to the required points^. 

About March 1837, on the close of military operations, Campbell and Macpherson 
returned to Salem and Nellore, whilst Hill kept Charles and John Summers [ 381-3 ] 
for...the survey of the unexplored parts between this district and the Nagpoor Territory as 
opportunities may offer. It is said a regiment will march through Goomsur to Nsgporo 
via Boad etc. next season®, in which case I hope to be allowed to penetrate through the heart 
of the Khond country...to the Nagpoor frontier. ... 

The...survey having hitherto been carried on...by snatches, as the troops penetrated the 
country, I have not made any regular report. ... Now, however, that the country appears 
quiet, I am...completing some details in the low country®. 

Survey was interrupted by ejBforts to put down the horrible practice of human 
sacrifice, though warnings were issued against “any unnecessary display of force”. 

The zemendary...bordering on Parlakemidy and the Hill Mootahs of Ganjam may be ex* 
plored under the protection of an armed escort of 50 men. I aliould not deem it prudent to 
visit the mootahs of Ganjam Hills...with so small a display of force, until the excitement occa¬ 
sioned by interference with the Meriah sacrifices be in some degree diminished’. 

In 1841 Hill applied for furlough ; 

Since January 1834 I have been constantly employed in the liilly tracts and have suffered 
repeatedly from fever. ... Rheumatism succeeded the fever about two years ago, and although 
I was then advised to retiun homo, I had hope.s that my naturally good constitution would 
enable mo to (;arry out the .survey. ... In this, however, I have been disappointed, and am 
now so nearly crippled tliat I find it impossible to carry on. ... I have the survej’S of my last 
route through the very fieart of hills, from north to south, in an advanced state®. 

Early in 1842 he handed over at Madras to an officer who was not a surveyor®, 
and never had been. As there were now no assistants left with the party, and this 
officer had other employment in Madras, it was impossible to take the field ; there 
was just one clerk left in charge of records and instruments^®. After one more 
transfer, the survey was taken over by John Halpin under an order dated Fort St. 
Groorge, 18th October 1842, and he restarted field work in 1843. 

Waugh made the following review of the Ganjam surveys in I860 ; 

The,...survey of...Gan jam was commenced... by the late Captain Snell, who was... well 
trained in the system of plane-tabling [ ii, 3:21 ]. The work, however, was not founded on 

^ MKIO. 59 ( 23 ). Boad, by Maephorson. *MapH, MBO. 88, 89, 93 ; MRIO. 133 ( 33 ). sd. Hill. Ganjam 
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U Survey, but on an independent trianRulation and separate base. ... 

cl'aracter. and the precautions. ...especially in the marking of 
stetions, wore not ng.dly attended to. which makes a union...bc«et with great difficulty ... 
btill. as the work was founded on a triangulation, and Captain Snell w,is an able surveyor in 
detailfi, hi 8 survey of Ganjam is very complete and valuable 

He was succeeded by Captain Thorold Hill, a very talented officer, who was employed in 
the Goomsoor war, and imdcr local orders, and...detached on explorations...as far as Nagpoore. 
These were desultory route surveys in winch, ... triangulation being neglected, the results were 
next door to useless, €ind.,.no (uimplete or ttccurate map could bo expected. 

With groat ditheulty 1 incorporated these discordant materials in 1844, but the map thus 
produced can only be considered a rough preliminary reconnaissance. ... Captain Hill retired 
in 1841 on account of ill health occasioned bj'’ exposure^ [ 250 , 361 ]. 

Part of Hill’s map of 1837, including part of Snell’s survey of 1830-2, is repro¬ 
duced as plate 15. •' > r 


Nelloke, 1732-42 

XT iP"" ^lt^.I>ecember 1832 Thorold Hill from the Ganjam Survey left Madras for 
Aellore, taking with liim Chatalier and Charles Snell, junr. He spent the month 
instructing the two apprentices, laying down secondary points to facilitate the operations with 
tlie plane-table, and surveying with the plane-table ; about 40 square miles completed. ... 

Thi.s year having passed without any rain during the monsoon months [ 251 11.3 ], I have been 
enabled to take the field early. ... I liave two apjjrontices here from the school at Madras; 
they promise well, but will not be of any effectual service this 8 ea.s()n. This is a very fine 
country, and our having Colonel Lambton’s points, etc., will render it a comparativelv simple 
work®. ‘ 

Snell followed with the re.st of the party during 1833, starting field work in 
earnest in December. About 1,400 square miles were surveyed during season 1833-4 
and another 1,680 during 1834-5. Triangulation was based on Lambton’s triangles 
and Garling’s work of 1810 [ii, 399 ]. Survey was on the one-inch scale, fair 
maps on the half inch, and triangulation charts on the quarter-inch scale®. 

On 30th June 18,15 Snell handed over to Samuel Macpherson and withdrew 
from the survey. Macphenson and his assistants took part in the survey of Goomsur 
during 1836 and 1837 [ 253 ], and Nellore District, with part of North Arcot, was 
not completed till 1840, by which time 4,850 square miles had been surveyed at a 
cost of Rs. 39,330. Very neat detailed surveys of the roads with descriptive 
reports were a feature of the survey*. 

From March 1839 Macpherson took two years leave to New South Wales, leaving 
the party under Barnett’s charge until it was taken over by Thomas Ryves in 
November 1840. With field work drawing to a close Ryves proposed to revise the 
work of the old Military Ihstitution [ m, 96 ], but this was not sanctioned. In 
September 1842 orders were issued for the party to be broken up and Ryves sur¬ 
rendered charge to Barnett at the end of February 1843, but it was not until 2 l 8 t 
December that the final papers of the survey were submitted, “ finished ” writes the 
Surveyor General “with that degree of style and completeness of detail for which 
the Madras Surveyors are eminently distinguished’’® [ 362 , 383 ]. 

NizIm’s Tekrttobiss 

Gorling had started the regular survey of the Nizam’s Territories, or Hyder&b&d 
State, in the south-west, and work had been gradually extended to the north and east 
until, when Henry Morland took over charge in 1829, most of the country south of 
parallel 18® had been surveyed. Much of the country was most unhealthy, and, 
writes Montgomerie, in reporting the death of James Dardell [ in, 436 ], 

•SQ.’s report DDn. 491 (68-9). 2r)-7-f4 ; and DDn. 6-10-60; mbio. 138 ( 47 ). ‘DDn. 330 ( 17-8); 
888 (3-4 ), 16-12-32. * 68111011 ; Chos &• John Summers: C. Snell junr., Chatclier.; me moir, DDn. 329 M 82 

(110). * DDn. 396 (163), 22-6-40; 10. Cat. ( 363-371 ); obo. Lib. Aa 46. * Maps of N. Arcot, Nellore, 
MBlO. 136 ( 4, 6 ); 147 ( 2-8 ); mbo. Map 247 ; DDn. 482 ( 70-3 ), 18-1-44. 
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Not only hove all the members...been attacked with severe jungle fevers, but numtew 
also of the guard and followers, ...so that surveying operations...are nearly at a stand. The 
Superintendent and some of the assistants^ were obliged to return to Secunderabad for mescal 
aid not long after taking the Held. As the field operations...are now carried on at a consider¬ 
able distance from Secunderabad, and as many of the tracts yet to bo su^eyed are of a most 
unhealthy nature, I...solicit that...an efficient Assistant Apothecary, with a proper supply of 
medicines, bo attached from...the Hyderabad Subsidiary Force . 

During 1831 the survey was transferred to the immediate control of the surveyor 
General as Hyderabad had for a long time dealt direct with the Supreme ^yern- 
ment and was no longer any concern of Madras [ 248 ]. Morland took sick leave 
in February 1832, and Du Vemet assumed charge from Maepherson who had been 
posted as assistant after Dardell’s death. During the next two seasons work pro- 
^ssed at the rate of between 3,000 and 4,000 square miles m the western ctrears. 

In January 1830 Du Vernet took leave to Europe, and Ohamarett, the senior 
civil assistant, held charge till Morland rejoined hi July. Being asked how long 
it would take to complete the survey, Morland replied that 

the work would be very greatly a(^celeratod by the appointment of one or more addnional 
officers as Assistant Surveyors, it being next to impossible for one officer to carry on the ^ 
angulation and at the same time exert strict and efficient suiwnntendonce over the large party 
of sub-assistants, scattered, as they arc, over a very considerable tract ®. • cv 4 . v 

No military assistant was available, and when Morland went on leave m October 
1838 Charaarett again took charge. Thomas Ryves was appointed to charge m 
July'l840, but after Morland’s return was transferred to Nellore [ 361-2 J. 

The general sequence of the survey ran from Raichur in the south-west, the 
whole of the Tungabhadra-Kistna doab being surveyed between 1816 and 1819. 
Survey then proceeded through the districts to the north of the Kistna, Bangui, 
Devarkonda, Nalgoonda, Hyderabad, and Khammammett Circars being surveyed 
by 1824 Nilkonda and Gulbarga followed by 1825 ; Medak by 1828 ; Warai^al 
and Kowlass by 1831 ; Bidar, Kalyani, Naldrug. and Osmanabad. by 1833 ; Eil- 

cundel, 1834 ; Bhir, to the west, in 1835'>. . , t-. 

In 1837 the party was split between Nander on the Godav^an and Khammammett 
to the far east, to complete practically the whole area south of parallel 18° 30' 
r III pi 18 1 Chamarett now estimated that quite 15 years work remained to the 
north-west, “considering the unhealtliiness of the eastern portion, and Colonel 

Lambton not having triangulated it c . oo-r 0 c iv/r 1 n r 1 

There had been so much sickness during the rams of 1837 that Morland found it 

was useless to take the field with only two assistants fit for work ; 

Mr Britain is at tfiis moment in a very (langorous state, and Messrs. Ignatio and 1 urnbull 
are I fear very seriously indisposed. The arrears of work, even supposing the whole party to 
be ’available, .‘.will occupy at least three months. When all is brought up, I propose...to 
emolov the party in laying down the detail in the neighbourhood of this station [ Jalna ] so 
far as the weather will permit of. until the conclusion of the monsoon when the survey of the 

Nandeir Circar will be resumed*. , ^ 1 t 

At the end of 1840 he reported the work done since ho first took charge ; 

From August 182!> to February 1832...Circars Maiduck and Worungul, with portions of 
Cummummett, Boeder, and Kowlass, ... an area of 10,370 square miles, were surveyed, and the 
oxnonsoH were Rs 60,170-11-7. Severe and reiieated attacks of jungle fever compelled 
me to resign .and proceed to England...in .Tune 1832. Lieut. Macphorson...as8umod tern- 
porary charge, and completed the unfinished portion of the Beeder and Kowlass Circars. ... 

2,650 square miles. j i.- j 

In January 1833 Lieut. Du Veniet was directed to assume charge...and eontmuod...until 

January 1836 The area surveyed by this officer was 9,526 square miles, the expenses... 
Rs 64 940 - 6-9 Mr. Chamraarett held temporary charge...until I was reappointed...in July 
1836. Ho had surveyed the small Circar of Darroor, ... 3,098 square miles’. 


1 ri>amn.r«tt ■ V,()nc • Britain : Wrn. Ignatio ; Wra. Turnbull; I’arlby. ’DDn. 328 ( 27-9 ), 12-5-31. 
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1 continuod in charge.,.until October 1838. While on survey during the monsoon, ... a 
severe inflamination and afTection of the right eye' compelled me to proccMjd to Secunderabad, 
and subsequently to Madras for medical assistance. ... 28tli Scptembor [ 1840]...I rejoined... 
at Jaulnah. ... During my absence Mr. Chammarett continued the survey of the Nandair 
Circar, and finished about 3,900 square miles. ... At present the highest parallel...to which 
the survey has reacho<l is 19*^ 30', about 24 miles north of the town of Nirmul, on the high 
road from Hyderabad to Nagpore^, 

Hg suggested that it would take at least eight years to complete tlie survev', 
including the districts of Berar^, Proposals to speed up the work by sending up 
the two parties from Salem and Neliore were dropped after a long correspondence, 
and after Morland had visited Calcutta [ 248 ]. 

Work was now proceeding more slowly to the west, beyond Lambton’s triangles, 
and the party had to carry out its own principal triangulatioii. By 1843 they 
had completed Nander and Pathri drear8 nortli of the Godavari, and part of 
Aurangabad District round Jalna. 


Prokessional Details 

In both the Salem and Nellon^ surveys it was the practice to carry on field 
survey continuously througli tlie year, leaving no time for tidying up the field 
sections after th(‘ season’.s work ; tliey were just stripped from the planetable 
[ 250-1 |. Tlie writing up of names and preparation of fair maps were left to the 
close of the survey, and took at least twelve mouths—a most unsatisfactory 
arrangement. 

In the Hyd(U’al)ad survey a few montlis of the rains were spent in recess every 
year. Montgomerie had criticised the maps that Morlatid sent in during 1830 ; 

Many inaccuracies are to be discovered in the reduced tnajj on the most cursory inspection. 
The lully and high ground is very imperfectly delineated—the...latter feature, indeed, ... nearly 
wholly omitted—and the whole is too mucli obliterated by trees and dark jungle. 

The points trigonometrically determined by you last season were not...nearly numorouH 
enough to ensure perfect accuracy in taking up the topographical detail, and such a triangu¬ 
lation should, if possible, have been conducted so tlmt three or more points...should have 
fallen within tlie limits of each section. ... 

the...original...instructions to Captain GarJing [ rii, 114 5 , 209 ]...a diary...was directed 
to be kept, to be transmitted...witli the other records. ... "J’his practice appears ni'it to hav’-e 
been attended to of late years, ... It may be observed in future, and wliich you will require 
from all those under your orders, in as concise a form as pos.sible. 

In preparing progress .sketches in future, be pleased to insert the high roads passing through 
the tracts surv^eyod"*. 

In December 1831 Morland siil)initted the maps of Warangal Circar about six 
months after completion of the field survey [ m, 119-20 ]. The documents included— 

Geographical Memoir of the Warangal Circar. Register of villages and plan of triangles. ... 
Measured high roads. Maj) of the Warangal Circar on tlie scale of 1 mile to an inch. 
Reduction...on s<'.ale of 4 miles to an inch. ... 

Triangles 43 to 62 were executofl by the late Lieut. Dardel after I bad b(*en compelled to 
return to Secunderabad by se\'ere illness. The distances marked by dotted lines must have 
been determined by that officer, as he himself laid down the points...on the plane-table of the 
8 \ib-as.sistant surveyor, ... but I have not l>een able to discover amongst his pajiers the data 
from whence they w'ere derived, and fear they were inadvertently mixed up with other iiajiers, 
which his servant informs me he destroyed the day before his death®. 

The Surveyor General questioned the data shewn on the triangulation chart; 

I do not understand how you have filled up from the 43rd to the 62nd trianglt?s, inclusive, 
to the nearest second, without the necessary data, missing at the death of the late Lieut. 
Dardel. ... Oblige me by a do tailed...explanation, ... for I know of none other but either com¬ 
puting the angles from the sides, or going over the work again®. 

' herpe>i opthalfnicn ? ^ map, 4 m. to inch, mrio. 67 ( 34 -7 ); l-iach, ib. Mine. 8 - 0- 41. ® DDn. 343 
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In forwarding these maps and papers to Government Everest repeated this 
criticism, and remembering the confusion after Lambton’s death [ in, 464-9 ] 
pointed out that 

public documents of consequence being mixed up and confounded with private papers, and so 
liable t(» be destroyed or lost by casualties, show^s strongly how necessary it is to keep the 
office establishment entirely distinct from the ]>ersonal afiairs of the individual. ... The most 
effectual way of obviating this is to supply an office tent for conducting business in camp^. 

When in December 1841 Everest recommended that the Hyderabfid survey 
should be contiruied [ 249-50 ], he expressed himself fully satisfied with the use of 
the planetable, provided that it was sufficiently controlled by triangulated points and 
constantly inspected by a competent officer [ii, 216 ; m, 208 ]. 

I have always supposed it to bo the object...to fill up the...triangles of this vast skeleton... 
by moans of a planotablo, small theodolites, and other ordinary means, "rhat is the plan 
pursued on the continent of Europe. ... It is that...alluded to in my Lord William Bentinck’s 
able minute [ iii, 195-6 ; iv, 19 , 262 ], and, when the limiting points...aresufficiently...closetoeach 
other, unquestionably delineates the features of a country adequately for...tlie atlas sheets. 

It lias the recommendation of being cheayier than that pursued by Colonel ColViy in... 
Ireland, ... more expeditious, and needing little or no computation, the indoor work being cliiefly 
that of the draftsman on whose exfH>rtne 88 ...the value of the performance mainly depends. 

But though...the use of the planetaVile is...highly desirable, yet, ...had there been no 
triangulation to precede it and plac'c limits to the accumulation of errors, I should on no account 
be its advoc'ute, because...of itself this simple instrument cannot be employed in any area of 
any extent without generating serious discrepancies. Even the hygrometrii? nature of the 
paper must be an inseparable obstacle [ m, 109 . 195 ]. 

For the eastern districts a net of secondary triangles had been thrown 
over the whole of the Kummummett Sirkar as far east as the Godavery [ ni, pi. 18 ]. This 
secondary triangulation seems to hav^e been very creditably performed, and though the 
method does not seem to me precisely tliat calculated to give the greatest degree of accuracy, 
because of the smallness of the base^, ... yet it is sufficiently so for the purposes of topography. 

In spite of the advantages of the planetable...it 8 opc^rations are merely linear; ...no 
numerical values either of distances or angles are registered. It is, in facd, a pencil sketch, ... 
and the shew^t on which the drawing is traced in the field contains tlie sole record. ... The 
means of checking results...<ire all but wanting. ... Wo must depend entirely on the confidence 
to be reposed in the party by whom it is effected. ... 

Hence...the control...of the Surveyor General or his Deputy...needs to be maintained... 
in the fullest vigour. ... No officers unless recommended by him should be appointed to the 
charge of such operations. ... An occasional inspection, not only of the records, but of the 
actual working, should take pltK^e. ... Not only the officer in charge, but all...subordinate to 
him, should be person.s of whose character and qualifications the head of tlie department is 
intimately cognizant. 

The Superintendent of the Trig<»nometrical Survey of Ireland makes two tours of inspec¬ 
tion annually to visit all his parties in the field, and thereby mily exerts what he deems a 
sufficient supervision that is, ]:>erhay)s, not to be accomplished in India, because the circums¬ 
tances...such as want of roads and inns are so totally different. 

We must either conclude that such periodical visits of in.spection are necessary for the 
maintenance of...accuracy, or that tlioy are a work of supererogation. ... In the former light, 
they point to the expediency of concentrating all o]>erations...fis much as possible, and making 
such prov ision as will enable the Surv^eyor General, either personally or by means of qualified 
deputies, to undertake similar tours without fear of his office business falling into arrears®. 
The practice of leaving all triangulation to the officer in charge of a party prevented 
his making that constant examination of his planetablers' work in the field that is 
now regarded as essential. 

There have been many survey officers who have found that the regular work 
of the department along methodical lines was not sufficient to occupy all their 
time ; whose vigorous and inventive genius called them to break away from estab¬ 
lished methods, and who not only tended to neglect their humdrum routine duties, 
but worried their senior officers with bright suggestions for new methods that may 
have been proved impracticable a generation or two before. None was more 
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fertile in imagination, more persiHtent, more self-confident, and more of a trial to 
his seniors, than John Campbell, who, when officially employed on straightforward 
topographical survey, spent a great part of his time on geology and astronomy, 
and plans for revenue and astronomical surveys, and pestered the Surveyor General 
with his proposals. Everest rebuked his demand for astronomical instruments ; 

Captain Campbell is conducting a topographical survey, and can have no claim to instru¬ 
ments whicli are not allowed on all like occasions. The system which Captain Campbell pro¬ 
poses to employ,..is precisely the very one which...the Court of Directors have decided to be 
unsuitable. ... It would be rather late in the day now to set about revising a system which 
has by general consent long since been exploded [iit, 185 - 6 ; iv, 2 G 1 ]. ... 

An officer conducting a topographical survey ought to have sufficient work to employ his 
whole time. ... Astronomical or other pursuits...can only tend to distract him from his more 
important duties, and create confusion^. ... 

1 liave little time for <IiscusHk>n, ... ]mrticularly for those questions which liave over and 
over again been sifted, examined, and settled ( t pa^av|. The principles of acinirate topo¬ 
graphy are sufficiently well iinderstoo<l and laid down, and, as it is like searching fur the 
pliilosopher's stone to seek to devise a new sj^stem, the best way for all parties to do their w'ork 
is to abide by the old and universally approved methods^. 

With supreme confidence Campbell offered to re-observe Lambton’s southern 
triangles of the Great Arc with instruments made up locally ; 

Being perfectly conversant with tin' labours and inv^estigations of the French geodesists, 

I do not anticipate any difficult} ...whicli I shall not be prepared to meet, and, although I do 
not anticipate any hotter result...than Colonel Lambton w^as able to produce, ... I shall be 
able at least to produce a gratifying and useful proof of Colonel LambtoiCs eoiTeetness. 

I have put to the tost tluj...native w^irkmen under my tuition by constructing by their 
hands philosophical instrurnents (Mpial in appearance, and .superior in...power, to the beat 
wiiich have ov^er hoi^n constructed in Europe, for less than 1/lOtli of the cost in London^. 

He offered to make a four-inch revenue survey of Salem District shewing, 
each field of dry cultiv^ation. ... 4 sub-a.s 8 istant surveyors could complete in about 4 years... the 
Salem District, the cultivated portion of which is about 3,000 square miles in extent. By 
employing ...6 intelligent natives under each sub-assistant surveyor, the whole...might bo finished 
in 12 months at an ex[)ense of...about 1 / 100 th part of the revenue of the district^. 

Two years later he reported that, he had been making experiments in surveying 
“by the method of offsets from rectangular co-ordinate lines'*, and that the Madras 
Government proposed to take up the revenue survey of Tiimevelly on these lines. 

He reported that though there wa.s a triangle of the Salem survey that remained 
for revision, he had not been able to spare MacMahon to do the work because he had 
been engaged “upon a set of nineteen hundred repetitions of an angle" with a 
small repeating theodolite, by which experiments he had proved that the theodolite 
was not capable of higli accuracy by this process^. 

Waugh could stand this no longer, and pointed out to Government that he had 
received no progress reports on the Salem survey for 18 months, by which 
the publication of sheet No. 79 of the...Atlas has b<M 3 n unnecessarily delayed, ... Caf)taia 
Campbell apfKmrs to hav^e employed himself and establi 8 liments...in making exj>eriment 8 ... 
altogether extra-official anti unauthori/ed. ... They lend to revive exploded theories which 
have long ago been set at rest. ... With regard to the ref>eating instrument, ... any practical 
man...can satisfy himself of its caymbilities by few hours trial®. 

A week later he reported yet another long letter from Campbell, this time put¬ 
ting up proposals for “ the manufacture of iron from the country oi*es " [ 121 ]. Waugh 
showed that there was no need whatever for the revision of the particular triangle 
suggested by Campbell, and orders were at last issued for the disbandment of the 
Salem survey, and CampbelFs reversion to military duty^ It is indeed extraordi¬ 
nary that a field party should have been allowed to linger on for more than two 
years after the completion of its official programme. It was obviously impossible 
for the Surveyor General to control his large department without an efficient I)eput 3 \ 
There was no Deputy Surveyor General between Bedford’s departure in January 1843 
and Wroughton’s appointment in March 1844 [ 323 , 326 ]. 
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China 

During the war with China of 1840 to 1842, which resulted in the British occupa¬ 
tion of Hongkong, two companies of Madras Sappers and Miners formed a notable 
part of the small Indian contingent. The exhausting campaigns in the neighbour¬ 
hood of Canton and Ningpo were brought to an end by the treaty of Nanking, 
signed on 7th August 1842^. 

The companies were commanded by Thomas Pears, and had among their officers 
Lieutenants John Rundiill and Jame^s Johnston. Amongst the many maps of 
China preserved at Dehra Diin^ are a 

lleconnaisaance sketch of the attack on the defences at Amoy on the 26th August 1841 by 
a combined Naval and Milit^ury force under Lt. General Sir Hugh Gough and Rear Admiral Sir 
William Parker, by Lts. Rundall and Johnston, Madras Engineers. Scale 1 inch to 400 
yards. Map. sd. by Captn. Tlios. Pears, CA>mmanding Engineer, Eastern Expedition’^. ... 

Field sketch of the attack on the Chinese positions on the Singpo at Chingai, Oct. 1841, 
... by Lt. RundalP. ... 

Military sketch of the country about Jinghat^ showing the attack on the Chinese defences... 
on tlie Ist Oct. 1841. ... Enlarged from an original siu-vey of Captn. Anstruther by the Madras 
Engineering Department, Eastern Ex|;)edition. Sc^le 8 inches to 1 mile®. 

^ Sandos, I ( 279-82 ). Sco als(» 10 Cat. ( 507-9 ). mbto. 87 ( 1 ). Mb. ( 16 ), ‘ ib. ( 38 ). 
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BEN(;AL presidency : GEOGRAPHICAL & OTHER SUR\ EYS 

General Policy - - North-Eafit Frontier — Lower Bengal — Choia Nagpur — 
Upper Province's ■ Central Provinces — Rdjpiitdna — TliAN^^FR(r\T ]eh explora¬ 
tion ; Alexander Burners 183J-3 — John Wood, I830-S — Afghan Wars, 1838-42, 


L TNDER Everest/s administration the survey effort in Bengal was concentrated 
j on the extension of the Great I'rigonornetrical Survey and the development 
of land revenue sui'veys : geographical and topographical surveys were only 
authorized foi'occasional limited purposes. In order “that a system of perfect 
iinifonnity should prevail tliroughout their survey department”, the Direcjtors 
abolished the branch offices at Madras and Bombay [ 248 |, and “expressly pro¬ 
hibited all surveys in which measured distances by perambulator or other means 
are checked by observations for latitude and longitude”^. 

Everest suggested that his own triangulators should till in the main h^atures 
between the meridional c?hains of triangles by means of secondaiy points and plane- 
tabling on which the old surveys might be adjusted | 13 ]^. 

In the flat lands of tho Doab and Ganges, I have calculated on making all the use possible 
for information previously obtained by route and perambulator surveys. ... 

If two Bories sUwt at the distance of 60 miles from each other, there will in hilly countries 
be none but occasional breaks for, to the distance of 30 miles on each side, the eye will almost 
always be able to reach an in termediat(^ point which then becomes common to the two series, 
and so the network is complete, except here and there. ... But in hat countries the distance is 
limited to 17 or 18 miles instead of 30, and the easternmost station of one meridian is 42 or 43 
miles distant from tlie westernmost of its neighbouring series, 8 t> that to fill up the intervening 
space two new artificial elevations would be necessary. ... 

My opinions...are given full length in a memoir which I gave to the Court of Directors when 


I was in England***. 

Government decided against such subsidiary survey | 14 |, but encouraged the 
running of special minor series, branching out from the principal triangles, to fix 
the positions of important cities, or survey the course of important rivers, that 
would not otherwise have been accurately laid down | 24 , 79-81 ]. 

The Directors emphasized that their first desire was tho early extension of the 
quarter-inch Atlas of India over the whole countiy, and it was to this end that 
they gave priority to the Great Trigonometrical Survey [ 3 , 9 , 22 , 299 , 303 ]. 
Priority was to be given to the triangulation of Bihar and Bengal, for the 
completion of the geography of those Provinces, the topography of which has been so ac*curately 
delineated by the late Major Ronnoll. ... We therefore wish the Surveyor General to depute 
with the least practicable delay a party for the express purpose of fixing the requisite number 
of points in the area embraced by Major Rennelfs surveys [ i; 226 ]. 

Our Marine surveyor^ ( who, we suppose, is at present on the coast of Chittagong ) may 
perhaps be usefully employed in surveying tlio coast line of the Simderbunda. ... 

As the ex|>en 8 es of the survey department are of large amoimt, and must continue to be 
until the completion of the Indian Atlas, we trust that you will use every exertion to bring it 
to an end with as much expedition as is consistent with accuracy^. 

Though Rennell’s 6-mile maps were woefully deficient in detail, the Directors 
were probably wise to postpone the resurvey of Bengal where many areas were 
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coming under revenue survey [ i: 226 ; iix, 274 ; iv, 20 , 250 ] whilst other parts of 
India had scarcely been surveyed. 

After the close of the Lower Brahmaputra survey in 1834 [ 266-7 topograph¬ 
ical surveys of the Bengal Presidency were included in the Surveyor GeneraFs period¬ 
ical report^ , and, though the Government of India looked for a wide extension of 
geographical survey on the completion of the Great Arc**^, the personnel then released 
was all required for new meridional chains of triangles aci’oss tbe lower Ganges. 
Instead of the one party which the Directors fondly hoped would be sufficient to 
fix control for Benneirs surveys, it took from four to six parties no less than twelve 
years to complete t he triangulation grid bet ween Delhi and (Calcutta , and that by 
no means covered all Benneirs work. 

Though the Directors thought that it would be a simple mat ter to fit old surveys 
to the new triangulation, ]5v(U’est thought that many would have to be considerably 
twisted ‘‘to lit them...in their proper places'’. He agree, however, that the work 
of the revenue surveyors should be valuable material [20 ]. 

On the general principles of conducting surveys, two important papers were 
written just before Everest’s return to India. A minute by l.ord William B(mtinck, 
dated 3rd September 1829, laid down the broad principles of planetablo and 
travejse surveys based on a framework of principal and minor triangles, with the 
survey staff organized by regions [ ui, 195-6 ; iv, 19 ]. 

The second was a pamphlet on revenue surveys published by James Herbert 
entitled “An account of the Present System of Surveys”^ [ 205 Ji. 6 , 211 ]. This 
was professionally sound, but soon rendered out of date by the increasing demands, 
first for greater speed in delivering the results required for assessment of revenue, 
and secondly for more exact measurement field by field. 

Probably more interc\sting than either w'ould be the paper on revenue surveys 
which Everest himself submitted to the Directors wdiilst he was in England in 1829 
[ III, 446 ; rv, 261 ]. Though he refers to it several times no copy has been foundh 


North-East Frontier 

There was much desultoiy^ survey and exploration along the north-eastern 
frontiers and into Upper Burma, largely directed by Robert Pemberton and Francis 
Jenkins, who were for some time the most active political officers in these regions. 

In 1830 James Jackson [ in, 462-3 ] was directed to make an intelligence report 
on Arakan, with Pemberton as assistant. As Jackson was unfit, Jenkins was 
appointed in his place and instructed to 

agcertain the position most eligible...as the headquarters of the province of Aracan with respect 
to healthiness, facility of communication with Calcutta by sea and with Chittagong by land ; 
facility of movement for land service, whether within the Province or... beyond the mountains ; 
... [ and affording ] defensive position by one regiment. ... Finally you will proceed by land 
to Chittagong, inspecting minutely the line of road. ... You should then proceed by way of 
Sylhet and Cachar into Munnipore, and from thence into Upper Assam [ ill, 494 ]^. 

Jenkins and Pemberton concluded this lengthy tour in January 1832 by passing 
through the country of the Angami Nagas, the first recorded visit ever made to 
these remote people. Their route led from Manipur to Jorhat over a range that 
rose to 6,419 feet above the sea, and their party included “700 soldiers and 800 
coolies'’®. 

Pemberton’s map covered “the Province of Aracan with adjoining districts of 
Chittagong & Ava”’, and he asked for further orders, having completed “the several 
reports upon Kachar, Muneepoor, Assam, and the Cossyah Mountains, on which 
Captain Jenkins and myself were jointly engaged”, and being “now employed on 

^ BM Addl MS. 14380 ( 2 -3 ), Annual Report for 1834-5. »DDn. 343 ( 369-76 ), 30-12-40. » bro. 

28-6-31. ^CM. 28-10-29 records letter from Everest of 2 nd inst. with Memoir on “leading features of the 
Irish survey, and a comparison...with the system pursued in India.’’, v. bm. AddJ.MS. 14380 ( 18 ). ‘hms. 
e 77 ( 485-507 ), 11-2-31. • Butler ( 102 ); Maps mbio. 87 ( 1-6 ). ’ ib. Misc. 11-0-31. 



North-East Frontier 


263 


the calciiJationB necessary for the constniction of a map of the newly explored route 
...fnmi Muneepoor to Assam”^. 

His services were offered to the Surveyor (teneral for employment in trigono- 
metri(^al or revenue sui veys [ 270 bi/t such humdrum work was not at all to 
Pemberton’s liking, and he had no difficulty in retaining his political association with 
the frontier. He made otlier routes and surveys, and compiled valiia-bJe maps^. 
He (jountersigned several routes surveyed by George Gordon [ 111 . 454 

Thougli Thonuis Pislier [ iii, 447-8 ] could no longer spare time from his political 
duties for active survey, he still kept up a w^arm interest in the maps of the North- 
East Frontier-, whicli he reviewed in a Memoir of Sylhel, Kachar. and the Adjacent 
Districts, published by the Bengal Asiatic Society in 1840^. 

In 1837 Pemberton was appointed to lead a political mission to Bhutan, in an 
effort to check the constant raids across the Assam border. He was accompanied 
by Dr. Griffith, the celebrated botanist, and by an escort of 25 Assam Police com¬ 
manded by Ensign Muirson Blake, who made a useful surveyor. IVmberton’s 
full account of the mission w^as published in 1838 ; other accounts have been pub¬ 
lished by Eden and Markham®. 

Avoiding the routes tra\ ersed by Bogle and Turner in 1774 and 1783 [ i : 73-5 ], 
the mission entered Bhutan by Dewarigiri to the east, marching up through Ivarnrup. 
It traverst'd Bhutan by a circuitous route of 20 mai‘ching da^^s, and reached Punakha, 
the capital, on Ist. April 1838. After a sliort stay they marched out. direct to the 
Buxa Duar, and reached Goalpara in May. 

Pemberton’s report giv-es a full account of the rivers, roads, and geology. 
(Griffith described thc^ vegetation, boundai-ies, and social conditions. Blake’s map 
was on tlie scale of 2000 yards to an inch, and covered nine sheets, each giving a 
route table’. With his report Pemberton submitted 

four maps, ono of the Bootan Dooars in Assam, a second for those of Bengal, a third showing 
the country travei-sod by the mission, ... and a fourth, a general map containing all the geo- 
graptiical information collected [ 2 O 5 n .to ]. 

Tliere is a table of distances covering 40 marclies from Dewangiri, by Punakha, to Kiinga- 
mutty. ... A table of latitudes and longitudes. The observations for latitude were all made 
withalVoughton’s reflecting circle on a balanced stand, and have been deduced from meridional 
altitudes of the sun and stars, d'ho longitudes have been calculated from tlie route survey 
nuvle by I^t. Blake, and the value of the df^grees has been computed from Colonel Lambton’s 
Table, witli a | c*ompression ] of 1/304 f 11 , 260-2 ]. 

I took a very sufTerior acliromatic tele.seope with me...in the hopes of obtaining observa¬ 
tions of the eclipses of Jupiter’s Satellites, ... but was invariably disaj)poiijted from the 
clouded state of tiie atiiiosjiliere at the moiuent of tlie eclipse of the satellite^. 

My ehronorueter is one by Barraiid which J jmrcliased from Mr. Gray | 128 ) just before 
leaxung Calcutta. Its rati? is I" per diern. gaining, and 1 have deduced tin? huigil ude of ( Dew an- 
giri 1 from Gowhatty by it. It is an excellent timekeeper*^. 

Pemberton’s general map showed “the curious annular lake called Lakt? Yor- 
brogh Yumtso ( or Palte )“, that lies on the road to Lhasa^®. He made particular 
enquiries about t he sources of the Brahrna 4 )utra, endeavouring to gain confirmation 
of RennelFs deduction that it came from the Tsangpo of Tibet, and AVilcox’s shrewd 
calculation that the Dihang was the cliannel by which the two great rivers were 
united [ i: 79 ; ill, 56 , 64 ] ; 

I fortunately met at Dewangiri and other places with persons who w’^ere either residents 
of Lassa, or had visited Teeshoo Loomboo, and were familiarly acquainted with the Tsanpo 
and Burhampooter, and they distinctly do 8 (?ribed its course as passing through the Arbor 
Hills, and terminating in tlie valley of Assam. 

These statements... have been since strengthened by tlie sight of a manuscript map forwarded 
some years ago to Captain Herbert...by Mr. B. Hodgson, the accomplished scholar and Resident 
of Nepaul, in which the same course is assigned to this river [ iii, 20 ]. ... I consider the 

^ to Oh. 8 ec, 12' 1 1 32 ; DBn. 281 ( 54-7 ) ; Map of MnnipHr.„<k Burmc.'it’ Frontier, tSST ; J lUHH. xi, 
1842 ( xxxvi ). * he had served with .Hohilkhand rev. svy. 1823-4 [in, 154 ]. * mrkk 30 ( 6 - 11 ) 98 ( 15 
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evidence bo satisfactory...that nothing short of oculai* demonstration to the contrary would now 
shake rny conv iction of the justice of the opinion of our unrivalled Geographer, Major Kennel, 
“that the Tsanpo and Burhamp(3oter are one and the same river under different names^ 

Pemberton and Griffith have both left vivid accounts of tlie difficulties of the 
march, Pemberton writing of the crossing of the ‘‘Domyla La” ; 

We started frorn a lialting house on the morning of the 15th February at an elevation of 
8,0(K) feet abov^e the sea, and after as(?ending 1,000 ft. entered a snowy region wliero we found 
every tree heavily huleii with icicles and snow. ... We toiled up this...weary ascent until 1 
o'clock when wo reached a ridge... 11,245 feet above the sea, ... and...by zigzag ^mths...finally 
reached the north west crest. ... This point was 12,480 feet, ...and we commenced the 
descent about 8 p.rii., anrl hero the cold became much more severe. ... We,..then pushed on 
through a succession of ravines expecting every moment to arrive at the promised village. ... 

The increasing darkness and difficulty of the road rendered advance every minute more 
impractic.able, and w^e were at last so completely involved in darkness that it was quite im})Taoti- 
cable to advance fiirtbor. ... We determined to retra(;e our steps to an open spot in the rear, 
rather more free of snow than any around u.s. We did not roach this halting place till past 
8 o'clock, wdien we contrived to make an old tree contribute to our comfort by conv^erting some 
of its branches into firewiKid and jiassed the night in the oj^ien air, surrounded by snow, at an 
elevation of 9,600 feet above the sea. 

Blake and myself and three or four servants w'ere the only persons who reached this spot. 
Griffith had halted a little l)ehind us, and the peofile of the camp were scattered ovw...about 
three miles. ... The village we did not reach until past 10 o’clock the following morning, and 
several of the Bhutoeahs with the baggage did not arriv^e until two days afterwards^. 

Griffith writes of the same episode ; 

We started at the break of day, as wo had l>een told tliat the march was a long and difficult 
one. ... In the evening I came on the coolies who had halted at a jilm-e evidently often 
u.sed, ...and who positively refused to proceed a single step further. But as Captain 
Pemberton and Lieut. Blake liad proceeded on I determined on following them. ... 1 found 
myself benighted en the herders of a wood into whicli 1 plunged in the hopes of meeting my 
companions, and after proceeding aljout half an hour, sli])j)ing, sliding, and falling in all 
imaginablt^ directions- and obtaining no answers to my repeated halloos—after having been 
filainiy informed that I was a blockhead by a hurkarali, who as long as it was light professed to 
follow trie to the death I thought it host to attempt returning, and after considerable diffi¬ 
culty succeded in reaching the coolies at 8.t p.rn., when 1 spreafl my bedding under a tree. ... 

1 resumed the rnarcli early next morning, and overtook my companions af)out a mile 
beyond the furthest point I had reache<i, and...found that they had passed the night in great 
discomfort. ... 'total distance of march 15 miles ; greatest ascent 4,500 feet, descent 6,100^. 

Two yesiVH earlier Griffitli had mmle a intereHtiiig journ(‘y over the Khasi 
Hills, in search of tea [ 204 ], and during 1838-1) Thomas Sale ran a road survey 
across the lulls from (Jaiihati to Sylhet. passing through Nongkhlao [ in, 64 ] and 
Maw'flang, and by the Kalang rock and Nongkrem, site of the annual fair**. 

Information was coming in from travellers in Burma, encouraged by Henry 
Burney ( 111 , 431 J. now Resident at Av a. Dr. Richardson made his first 
journey in 1831 from Ava to Kindat on the Upper Chindwin near the Manipur 
frontier®. Between December 1830 and Jnne 1837 he marched from Moulmein, 
where he was surgeon to the (commissioner, to Mandalay, travelling through Karen 
country. Two years later, accompanied by William MacLeod, of Madras Infantry, 
he led a mission to Siam, travelling from Moulmein to (Jhenginai in Upper Siam, and 
then south to Bankok. He left Moulmein on 18th December 1838 and reached 
Bankok on Sth February, having revised the position of the main watershed be¬ 
tween tlie Bay of Bengal and the iiulf of Siam. He records tlie longitude of Bankok 
from observation of an oclipso ol' one of Jupiter’s satellites by Prince 'J’uanko Ta Noi, the second 
legitimate son of the late King of Siam, wlio is considered a very gcwxl observer. 

From the Prince I got Mr. Crawford’s account of his mission to this court [ in, 433-4 ]. ... 

I asked him, in return for the map I had givcm him, for any geographical information he had 
regarding Siam ; ho said none existed, and expressed his 8uq>ri8e at tlie extent and correctness 
of Mr. eVawford’s information. Be said he was anxious to get the King’.s leave to make a 
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map of the kingdom from survey—but he was the only man in the country who could do 
it—he could expect no assistance^ 

The journals and sketches by Richardson and MacLeod^ were '‘printed by order of 
the House of Commons in 1870”, with a inap^. 

Several maps of Monimein and Amherst were made about 1841 by Captain 
O’Brien of h.m.’s 94th Regt^. One shows “the cantonment of Moulmein”, scale 
3 inches to a mile, and the Thoungyin River “where crossed by Dr. Ricliardson 
and Capt. McLeod”, Another shews the “teak forests of Attaran & Chyne rivers”, 
and has a note “Dr. Woodford destroyed by a tiger on this s]:)ot”^. 

Amongst MacLeod’s many journeys was one to the Chindwin in 1834, which 
he calls the “ Kyendwen or Thanlawati” | in, 78 g In 1836 lie h'ft Moulmein 
witli Richardson, and branched west into Upper Siam to cross tlie Mekong 
into Laos. His map extends north to Kengtung in the Southern Shan States 

Another persistent traveller wm Dr. George Bayfield, “of the medical estab¬ 
lishment of Fort St. George”. He made “a journey from Ava to the frontiers of 
Assam and back, December 1836 to May 1837”, in company with the Burmese 
Governor of Mogaung, in order to discuss with British officers from Assam, the 
release of Assamese held captive by Kachins. His journal gives a good description 
of the route, the people, and the country, and a list of villages. His map, scale 
8 miles to an inch, shows the Irrawaddy from Ava to Katha and Bhamo, and 
the route Mogoung-Mainkwan-Patkai Rangc^. 

Simon Haimay®, one of these officers from Assam, made a map of “territory 
north of Ava, shewing roiit (3 traversed during a journey from...Ava to (he amber 
mines on the frontier of Assam”, which passed through the Hukliawng, or Hukong, 
valley, and over the Patkai range to the Nawa Dihing in Assam. 

Most of these routes were incorporated into Pemberton’s map of the North- 
East Frontier which lie compiled after the Bhutan expeditioiP^. 

An undated map of the Shan States beyond the Salween is signed liy A. H. 
Landers’^, and one of the An Pass from Arakan to the Irrawaddy, “by the Palm 
Leaf, or new route”, by Frederick McGrath 1836, adjutant of the Arakan local bat¬ 
talion^^. A nautical chart of the Moulmein River with soundings, from Amherst 
to Martaban, was surveyed between December 1841 and April 1842 by Lieut. 
W. Fell of tlie Indian Navy. It has a fine title-jiiece decorated with palm trees^^. 


Lower Benoal 

'fhe only regular professional survey of tins ptuiod was that of (lie Lower 
Brahmaputra which Wilcox iiad started in 1828 from Goalpara. He resumed 
the survey early in 1830, and just before Everest’s return applied i'ov an assistant 
to take observations along one bank of the river, and thus sav (3 the time of making 
frequent crossings [ ni, 16 ; iv, 2 , 10 , ig 8 Ommanney joined in November 1830 
and took over charge in September 1831 when Wilcox was called in to assist on 
the base-line and other important measurements at (-alcutta [ 49 “ 50 , 352-3 ]. 

The survey was a troublesome one as the river channels fluctuate from season to 
season over a wide area. 1 ’hough the surveyors worked generally from boats, 
they often had to make considerable journeys by land to follow up an iinportant 
branch that was not at the moment navigable. The triangles were worked from 
short base-lines that Wilcox measured by “rods...formed of brass wire, one quarter 
of an inch in thickness, and 25 feet in length, supported by a trussed framework 
of deal wood”^®. When Wilcox asked for advice Everest replied ; 

KIASB., TX, 1840 ( 246 ). * 16m. to inch, mrio. 91 ( 30, 31 ); JASB. ix, 1840 ( 28 ): ib. xi, 1841 
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It is certainly not in contemplation to extend tlie Great Trigonometrical Survey over the 
plains of Bengal further than Calcutta. ... 

If the base is long, it should certainly be more expeditious, more efficient, and more eco¬ 
nomical, to sink a permanent mark by means of a solid block of stone into each extremity 
than to go over the measurement again. A verj^ large and strong picket miglit bo driven into 
the soil if stone is scarce. If the overflowing of the river...be apprehended, I should prefer 
forming a supplementary triangle...out of roach of the water. Anything is better tliari 
measuring a base twice over. ... 

The removal of station marks used to take plac*o sometimes in the Great Trigonometrical 
Survey, but the local authorities...put a stop to the practice. We found that natives did not 
generally move our marks unless Biey interfered with their tillage, or unless they suspected 
we had buried treasure there, llie holiest man in the village will, if the affair be properly 
explained to him, be in most cases of great assistance [ 86 ]^. 

Ommanney rocounts that in October 1832 
I commenced my triangles...at the point of separation of the Brahnmputra and Jenai rivers 
( having found the stations 1 left there the previous year ), and continued them down past the 
civil station of Mimunsing^. ... Below this the river becomes very shallow, and is only navigable 
for large boats in April when the river first begins to rise. The Lakya Biver branches off 
here, having a narrow, winding, but dee]), stream, with stoop banlcs, for tlie most part covered 
with jimgle, so that it would be impossible to carr>" triangles down it. 

On the Ist of April 1 dropped down this river to Dacca for my measuring rods, and returned 
on the 13th. I then continued ray triangles down the old channel of the Brahmaputra with 
the intention of measuring a base...at the first favourable ground. ... About the middle and 
latter end of May an immense quantity of rain fell; the river rose very rapidly and, not being 
able to find any good spot...for...a base, I secured my stations and gave them in charge to the 
thanadars'**, and on the 8 th of Jime I left for Dacca to prepare my plans, calculations, etc. 

The total number of triangles from Jamulpoor to where I left ofl* work is 209, with an 
average length of side of a mile and quarter. The average closing error is about 5 ^^. 

During seavson 1833-4 ho brought the survey down to the junction with the 
Meghna, and then up the Dacca and Dulseri rivers to the Brahmaputra ; 

On the 2 Ist of May, as the rivers hod commenced rising, I secured my station on the Dul- 
lesery River, and proceeded to continue the survey of tlie Brahmaputra River, but tlie rains 
set in so violently about the end of May tliat the work was much impeded, and on the 15th 
of June I left off the outdoor operations. ... As the place where I propose surveying next 
year is halfway between Cliorra Poonjee and Dacca, I suppose there could be no objection to 
my remaining at Chorra Poonjee until tlie close of tlie rains. ... 

I propose this season to continue the survey down the Meghna connecting it with the 
series at Dacca, and also up tlie Dullesery River and Ganges to tlio head of the JeUinghy® 
[i: pi. 14 ; II, 14 ]. 

Resuming at the end of the rains he started another series of triangles down the 
Meghna towards Dacca till in December 1834 he received orders to abandon the 
survey and report at Dehra Dun [ 355 ]®. Everest did not think the survey could 
be adequately connected with the Great Trigonometrical Survey [ 10 ], and had 
asked Government for orders ; 

The object originally proposed seems to be accompliahed, that is, the existing course of the 
Burrarapotra has been laid down, together with...the various creeks and channels. ... The 
Hon’ble Court of Directors will, of course, require...this survey for their Atlas, but there is no 
connecting any map, however, accurate it may be int€)mally, with the other parts which 
comprise an Atlas, unless their relative latitudes and longitudes bo known. ... 

As to the course of the Biurarnputra, it changes like that of the Ganges and other Indian 
rivers, one year with another, so much, that no map can delineate its true features for any 
length of time. ... One of the arguments used for taking this survey in hand was the remoteness 
of the period at which the last survey was made^. ... 

Wlienever survey of such wandering rivers bo midertaken for purpoFjes purely geographical, 
the chief object should be to select certain limits within which the river has ever been known 
to flow, and which there is no chance of its ever passing—to lay down those limits with accuracy 
—and to treat tlie existing course of the river its quite a subordinate affair, ... 

* DDn. 267 ( 37-9 ), 13-11-30. * MymenBingh [ pi. 3 ]. * local heads of police. * to SG. 19-7-38; 
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The positions of several such land marks have been fixed, and the map.. .might be available... 
by connecting the nearest of tliese, the Baringa Pagoda, with one of the towers on the Barrack- 
pore Road. ... If tliat connection were formed, the work...would be a geographical document 
of value. Without such a connection it strikes me to be a mere matter of curiosity*. 
Government reply was prompt. The survey was shut down the following month, 
leaving a gap of 30 miles north of Dacca, which would have taken about three 
months to close®. 

There was much unprofessional survey carried out during this period by officers 
and assistants of the Public Works Department, mostly for roads and protective 
embankments, and a whole-time Superintendent of Nadia Rivers was maintained 
for many years. John May held this jfost till loss of health compelled his resignation 
in 1840 [ni, 484]. He was followed first by William Smyth, and in 1847 by 
John Lang, both of the Engineers. In a report on the history of the rivers, the 
latter tells of a survey of the Rajmahal Hills carried out by May during 1831-2 
after unusually heavy rains had caused serious changes in the chamiels of the 
Bhagirathi, or Cossimbazar, below Berharai)ore. Lang’s report included several 
one-inch maps which shewed the changes at the outlet of the Bhagirathi from the 
Ganges between 1821 and 1833*. 

Between 1832 and 1830 an elaborate survey was made by Joseph Cunningham 
on the right bank of the Ganges between Rajraahal and Nadia for a major canal 
that should connect the Ganges and the Hooghly, and avoid the Nadia rivers 
which were too shallow and uncertain for navigation [ 1: 63-4 ; 11, 19-21 ; in, 15-6 ]. 
The scheme wjus proposed by William Forbes [ m, 448 ] and strongly supported 
by Johnstoti, Controller of Government Steamers [ 142 ]^. 

The original fair sheets of Cumiingham’s survey are still preserved, 38 in number, 
scale 2 inches to a mile, with a ^-inch reduction in two sheets®. The intake of the 
canal w'as to have been at the towai of Rajmahal and its discharge at the village of 
Mirzapui-, near Kalna on the Hooghly, about 20 miles below Nadia. To the south 
of the Ganges the survey shows a bank marked “probable hmits of Ganges alluvion”. 
Against the .site of Gaur is a note added in 18.'>0 ; “Depopulated in 1675 from 
the effects of the plague”. The canal w'as never constructed®. 

In 1835, Lloyd, the Marine Surveyor [ 261 n.4 ], surveyed the Hooghly from Sagar 
Island to Calcutta making a good connection with Everest’s base on the Barrackpore 
road. He then surveyed the sea-front from Chittagong along the face of the 
Sundarbans—on to Hijli—and along the Orissa coast to Point Palmyras® [ pis. 1,3]. 

Large-scale surveys and maps were made of the environs of Calcutta by Charles 
Joseph of the Surveyor General’s drawing office, and by Jean-Baptiste Tassin 
[ m, 298-9 ]®. Amongst Joseph’s work is a survey of the Hooghlv 
from Bandel to Garden Reach, exhibiting the principal buildings, ghauts, temples, &c., on 
both banks, ... with the groat road from Calcutta to Hooghly, via Palta Ghaut. Executed 
in tlie year 1841. ... Scale 4 miles to inch. Size 0 feet by 2 L Surveyed and elaborated by 
Charles Joseph. Position of places and course of the river laid down with mathematical 
precision ; they agree with the principal stations of the Great Trigonometrical Survey. 

Transferred and printed by T. Block, Asiatic Lith. Press [ 164 u.z ], Calcutta®. 

There are river charts surveyed by, or for, the captains of river steamers. One, 
dated May 1839, shows “track of H.c. Steamer, Lord William Bentinck, frona 
Jafarganj on the Ganges or Padma River, up the Jenai or Jabuna, ... to Jamalpur, 
and up the Brahmaputra River towards Goalpara”*®. Anotlier dated April and 
May 1849 is a survey of the “Mahananda River from Dulalganj, via Balia, Plassey, 
Malda, ... to Burgatchia ( Ganges River junction )”“. 

The many road surveys by Public Works officers include several by James 
Crommelin and George Thomson of the Engineers, Robert Rose and Pennington 
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of the uncovenanted service, and Alexander Daniell of the Revenue Survey office 
[ 192 JL There is a inap of the “Country between Moghal Serai and Mirzapore” by 
Alexander Cunningharn 


CiiOTA Nagpttr 

The hilly, woody, country from Chota Nagpur southward through the Tributary 
Mahals of Orissa, and hinterland of Canjam, was inhabited by tribes of Dravidian 
stock, talking languages utterly tlifferent from those of the rest of India, and re¬ 
garded as savage aboriginals. They followed no known (*re(*d, but adapted their 
lives to fears and superstitions re>garding the spirits of their forests, peaks, and 
rivers in modern parlance- aniiiiists. Of this family belonged the Santals, Chuars, 
Uraons, Ho’s or Kols. and further south were Klionds, or ( hinds, and-with evil 
reputation for liiiman sacrifices—the Merriahs [ 254 ]. 

Dining the years 1S31 to IS^hs wav es of insurgenee and unrest swept through 
these so-called “backward people'’, and necessitated military operations for which 
maps were urgently demanded^ [ ^53 ]• 

George Talbot of the Ramgarh Battalion'* offered to survey and map tlie w hole 
area “without any emoluments”, leaving it “to Government to renumerate me in 
any way they think proper”, but Everest pointed out that 

the Court of Directors have given a vory' docidod opinion against prosecuting perambulator 
surveys in general, and, as Cliota Nagj>ore comes within range of the Longitudinal Series of 
the Groat Trigonometrical Survey [ ill, 261-6 ], there can ho no plea for making it an excep¬ 
tion. ... Still, (wery addition that can be made to our goograpliical knowledge will be valuable 
inasmuch as it will in^itorially teud to facilitate the progress of those trigonometrical opera¬ 
tions wiiich will eventually be carried on in those wild tracts^. 

Henry Kewney found a warmer welcome. In August 1832 , he described his 
survey of part of Chota Niigpur during the late Kol insurrection. 

It was long since I had done anything of the kind, and I found myself so out of practice 
that I was almost unable to do any tiling tolerable. The survey was taken with an instru¬ 
ment for taking angles miido by a native ewtitioer, and tvs it was not very true I could not rely 
upon the map being very correct [ iii, 148 ]. Also I was unable to give the latitudes and 
longitudes as 1 had neither the instruments nor the logarithmic tables requisite. ... 

A friend promised to obtain for mean introduction to you...at Barraekpore, ...when I 
had hoped...to have obtainoiJ your interest in procuring for me tlie appointment of surveyor 
of the... South-West Frontier. ... Whatever trial of my abilities ..you should wish, ... 1 arn fully 
prepared. As to trigonometry, 1 believe I am pretty expert and also at the taking of lati¬ 
tudes and longitudes. 1 ericiosi.i a small spoedmen of rny abilities at laying down a map®. 

His work was officially recognized, and two years later Everest reported that 
a tiieodolite by Gilbert was stolen from his tent when in the field, but under circumstances 
that leave no room for attaching blame to that officer. ... 

Ensign Kewney...requests permission to supply certain of his friends with copies of his 
map. .. As the young gentleman has received no remuneration nor assistance of any kind 
( beyond the loan of a few instruments ), ... his request does not appear to bo altogethc^r an 
unreasonable one, but if tlie...Goimcil should be pleased to award a small sum in the wa^^ of 
compensation...the map would in that case be exclusively public property, and no copies could 
be issued without a special order of Government. ... 

The iruq), altlio’ perhaps not of much value in a geographical point of view, may still be 
-considered a useful addition...in the office of the Surveyor Gimt^ral, ... inasmuchas that it 
gives a tolerable accurate delineation of a tract...of which no previous survey has been inade'’^. 

Two of Kewney’s original surveys are preserved ; 

Maf> of part of Chota Nagjjore and Burwa, including the route of tlie 50th Rogt. N.I., from 
Tikoo to Burwa, 1832. Scale 2 m. to inch. Shows coimtry between Koel and Sank Rivers. 
Hills bnash-shaded. [ Heading shows two stalwart tribesmen, with the battalion in action ]®. 

iMiiio. 46 ( 5 ); 47 ( 6 ); 48 ( 3 ), ( M-6 ); 52 ( 20 ), 63 ( 6, 23 ); Ben Bejgr. 6 ( 26, 29, 30-2, 36 ) 

2 M»io. 31 ( 82 ). »DDn. 284 ( 46 ). L4~32. * Geo. RiohO. I'albot ( 1801- 53 ); Ben Eur. ; Knc. 1819 * 

Lt Col. 1848 ; HckIhod, iv ( 232 ). * DDn. 266 ( 168-9 ), 17-4-82. « DDn, 284 ( 146-8 ), 4-B-32. ’ DDn" 

286 ( 162-3 ), 30-7 -34. * mrio. 63 ( 1 ). 
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Routo survey of parts of Burrabhoom, Paicoom, and Sukuibhfom Jungle Mahals. ... 
Scale 1 m. to inch. Hills brush-shaded. Survey falls east and west of Subamaroldia River, 
and north of Dubna Hill in Manbhum District^ 

The Survey muHeuni at Dehra holds ‘‘a reconnoitring survey of the Cantonments 
at Dorunda near Ranelii : scale 200 paces to an inch, surveyed and drawn by Gerald 
Herveyy, ...doing duty with tlie Ramgurh Light Infantry, 0th i)e(?ember, 1840 ’'. 
Another plan of Doranda was made in 1838 by Samua) Tickell, who made several 
surveys in Chota Nagpur, as also did Markham Kittoe^ and Edward Haines. 


Ul’eKK PliOVl^CES 

The contribution nunle by the t'(‘\ enue survey ors of the Upper Piovinces to the 
topographical majjs and large sc^ale town surveys is des(;ribed elsewhere [ 8, 20Q, 2ii 
11.5 ]. Other towns and cantonments, besides major roads, were surveyed by (hhcers 
of Engineers, of Public Works, and of the Quaiter-Master (lerviu'ars departnnuits. 
Plans of the Dun and Mussoorie made by William Brown's {)arty in 1830 and 
1842 giv(^ nanu^s of property (nvners [ 220 -1 ; pi. 17 JK 

'fher(^ are surveys and maps of canals, such as atx undated map for the lay-out 
of the Raj])ur I)(^hra canal “compiled from village maps witli the Superintendent 
of the Dun”, signed l)y Proby Caulley, SupeiinUaident ot dodb canalsC 

A military sketefi of Kumaun, made by Septimus Becher in 1838 gives ])arti- 
culars of sus|)ension bridges, and of the (hirklia guard posts along the Kfili River^, 
One of tlu^ earliest majjs of Simla, made by William Garden [ ill, 450 ], scale 
f)0() yards to an inch, was engraved i)y Tassin in 183 (P. l.^ord Amherst had s|)eut 
the summer months of 1827 there. The first permanent laniBe liad been built by 
(’aj)tain Kennedy in 1822 . but in 1830 there were still only 30 houses. 

During tlu‘ rains of 1830 Alexander (hmninghain and Artlmr Broome made 
exteusive (‘xploration of the liills from the Sutlej to the Jhelum “to ascertain the 
sourc^es of the Thinjal) rivers and...collect every kind of information”. Starting 
nor-th wards from Simla they crossed tlie Sutlej at Ram pur on 10th June and worked 
11}) the Beas into Lahul and then separated. Broome worked eastward up the Bhiiga 
and down the Spiti, to letiirn to Simla, whilst Cumiingham went down the 
('handra-bhaga and Ravi ri\'(‘rs into Chamba, to reach the jilains at Pathankot. 
From there lie visited Jammu, and called on Raja Udharn Singh ( eldest son of 
Ghulab Singh ), who was shortly afterwards killed at I^ahore in the quairels that 
followed the death of Ranjlt SingfP. From Jammu he travelled U}) to Kashmir 
by Rajaori and the Pir Panjal Pass [ 291 ], reaching Srinagar on 15 th September^. 

The results were mapjieci in two sheets on the c|uarter-incli scale, which shewed 
the rivers, roads, and place names in considerable detail, with boldly drawn hills. 
Cunningham’s 8-mile reduction was entitled “Map of the Al})ine PunjabThese 
maps reached the Surveyor General without “fieldbook. journal, or memoir, and 
differed geriorally from Trebeck’s maps f nr, 43 ] by over 4 minutes in latitude 
Amongst the road surveys of this period was one of the Agra-Bombay high-road 
started by John Drummoiul of the Quartermaster General’s department [ iir, 440 ], 
who in 1839 asked the Surveyor General for values of points fixed by the Great Arc in 
Gw^alior. This request was repeated by William Abercrombie, Executive Engineer, 
who rej)orted that he had been obliged 

to relinquish tlie survey of the road...via Seepreo towards Gwalior at Ghatee Gong ( marked 
Soojurma in Colonel Fielding’s ma}> [ iii, 447 ], distant from Gwalior 23 J miles ), as the 
needle is so much affected by the magnetic iron ore abounding between that village and 
Gwalior. ... It having been intimated to rny prodecossor by the Surveyor General that the 

Imrto. 55 ( 20, 27 ); 02 ( 30 ). ^ mhvo. 19 ( 32 ), 38 ( 12 ), 40 ( 4-7 ), 48 { 14, 15 ), 59 ( 32 ). 63 ( 23, 

25 ); 186 ( 15 ). ” mhio. 17 { I d 1 ); lithd. ctjpies, K. & w. “Doom’ ; o Bt). Lib. A-2, 3. ’* oho. Lib. fblio Ad ; 

8oe also MRU). 169 ( 18 ) ; 170 ( 1- 38 ). ‘‘mhio, 170 ( 40 ). ® 10 Cat, ( 54 ). ’ Ranjit Sin/zli 0. 29»0-39, 

Grey & Gam?tt ( appx. i, v. ). » JASB. n ( 1-0,105-15 ). “ mrio. Mi.sc. 8-0“39 ; 10 Cat. ( 232 ). DDn, 

453’( 130 I), 14 2-44. 
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fumwhing iiifortnatioii trom Jiis offico wittiout sanction by Govorninent was irregular, I solicit... 
tliat I rjoay be supplied from the Hurveyor Generars offico with tj. map [ 253 J. ... 

'I'lie country between Soojunna and Gwalior is not open so tis to admit of the line of road 
being laid down readily by angles taken to fixetl points, anti...J have not the necessary estab- 
lislmient to...survey this distance without using the magnetic needle. ... The scale oil wdiich 
my general map of the road is to be drawn is 4 miles to tlic incli, and should the furnisJiiiig me 
with a sketch by the Surveyor General.involve] any considerable delay, ... I propose com¬ 
piling the unsurveyod portion...from (%>lonel Fielding\s map, a copy of whicli, ... to a scale of 
5 miles to the inch, is in possession of the llesident at Gwalior', 


GkxTKAL j?K()VlN0ES" 

Absorlxul as he was with the seierititic and practical problems of his (Jreat 
Trigonometrical Survey, Evei'cst was not altogeUier indiHeT'ent to tfie romance of 
exploration. In tlie ‘Vhvirry and bnslle” of preparing for liis own journey Tip 
conntTA^ ” at the end of 18112 lie despatched his two latest recaaiits, Andn^w' Waugh 
and 'Tliomas Rcmny, to march from (’aleutta to sontli (Iwalior, to spend a field 
season under the wise tutelage of William Rosseurode [ 24 ]. To excite t fieir appetite 
for geography and an inti'rest iu their long jourucy, lie directed them to explore 
the high ground whence flowed the three great rivers, Narbada. Son. and Mahanadi. 
He asked (iov(‘rnment to approve the survey 

of the Soane llivcr...ti> its source, and...such enquiries and surveys in the neiglibourhood of 
Amarkantak...regarding tlie course.s of the .Arab, Nerhuddah, and Mahanuddee as will enable 
me to (ill up part of the vast gap marked at pres<vnt by the...undiscrimiriating title of‘unex¬ 
plored country’. ... It detracts greatly from the value of the expensive Atlas...now construct¬ 
ing tliat the geograpliy of so large a portion...should rest entirely on the meagre descTiyition 
of Alajor W. Bruce who went to e,x]>lore in 1771 ( 1 : 20 - 30 , ^13 ]. ... 

The Soane is an important river, as aifects liotli internn.1 navigation and agriculture ; so 
are tlie Nurbuddah and tlie Andi. ... From the circumstance ofeacli of the two fornavr having 
its source in the hwimo lake, and running, the one tu the westward...tlie other to the eastward, ... 
whilst the third, after uniting witli the other branches of the Maha-nuddee, flows f)n through 
the province of Cuttack until it rneet.s the sea a little below Point IVi-hnyraR, it is concluded that 
the lake...at Amarkantak is the most elevated land in (Amtral India [ in, ]‘'. 

This does not follow...as a necessary consequence, for it is just as likely tliat Sohawah, 
near Concair^ about 182 miles to the south of Amarkaiifak, where t he jiriiicipal braucli of the 
Mahanuddee ha.s iks Bounce, is the rno.st elevatefl spot. ... 

[.vastly comes the consi<lera.tion that the country...may...hereafter be the scene of discord 
and rebellion. We know it lias many odd hiding-pla(*ea. ... Now, whilst tlie tract is at [leaco, 
is the time to avail ourselves of tlie opportunity of getting information, ivs a preliminary step 
to wliich I have directed...Lieuts. Waugh and Itenny to explore, ... yet it is not from a hasty 
journey of tliat sort that full hx'al information can be obtained. 

Accurate surveyors...seem the first .substantial step, ... and fortunately the Government 
have...the services of Lieutenant Pemberton, an officer of groat merit, who is now disposable 
I...recommend thfit Lieut. Pemberton bo authorized to undertake the survey [ 263 ]^. 

l\*mberton ’8 transfer did not take place, but Waugli and Renny had a most 
inte^resting journey. Everest gave them clear instructions and copies of earlier 
work, including part of his own route of 1818 [ ill, 227 , 442 ; IV, 336 ] ; 

I leav€> it to your judgement to examine...any portion of my route again. You may 
perhaps lay down the liills more acjcuratoly, ... and, as it was a...luisty performance, you may, 
if you find any errors, correct thorn. ... 

The tract to the southward af,.. 8 ongurh leading to Omurkuntuk is absolutely terra in¬ 
cognita, and it is one of the most intorosting parts of India, both geologically and geographically. 
The route I wish to be explored is that leading to Omurkuntuk from Rajgurh on the Soane. ... 

Your latitudes and longitudes will all l)o referred to the nearest principal stations of the 
longitudinal series...whenever you can manage to discover them. 

Ho HWP. Govt. PDii. 401 ( 250 1 ), 29 1-43. ®forriictl from 1H52 from seven British (lists, of the 
Saiijj;or & Narbada Territories (•ombined with territories of Nagpur Raja ( iii. ; iv, 220 |. ® highoBt 

point, 10 m. n. of Amarkantak 3,694 ft.; Gilwilgarh Hills, n. of Klliehpur, 3,864. ^ Konkeir ( j)1h, 1 , 2 ^ J. 

‘ DDn. 283 ( 209-13 ). 22 11-32. 
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Having explored the route to Omurkuntuk, you will proceod...along the nortiiern bank 
the Nerbuddah to Jubbulpore, and from thenee to...fall in with... Mr. KuHnenrodoC 

They had no trouble udt}i tlie inliabitants, and “traveiled...witbout y)arwanas' . 
'J'hey kd’t Sfierghati on 2 drd I )o(?enif>er. and on the 25 t[» ])a.ssed one of tl»e old 
talegrapli towers, milest rme .‘^(17 from Oaleiit (a [ in, 271 J. They followed tlie trunk 
road ‘*as tar as the dawk Imngalou at Mundunpoor”, when* they turned off, to 
reach (diunar by way of Rolvtas^. ddiey tlnm struck south and fixed tlie goo- 
graphical [>osition ot Ainarkantak to lialf a s(u;ond, with heiglit bv l>arometer 
:n2s feet above the sea. 

They r(*ae}K*(l dubljiilpoie on lOtli March I 83 d, and joined Rossenrode early 
in April near Si|)ri, aTont Sd inih‘s south of (Iwalior ( 24 : ])l. 4 j‘h Traverse* was 
kept by tlieodolite and perainbulator ; heights wf‘re recordc'd from ]>arome1ers in 
correspondence with tlie standard at tlie (Vileutta ollice, and ‘‘with Mr. ITinsc ji’s 
standard at tlie Assay office '. Their geological notes ;ind sketches show con- 
sid(u*able knowledge* of t lie suf)ject. 1'he journal wa,s illustrated with bold, artistic, 
pen-and-ink sketches by W. H. Scott, their drauglit-sman. Sub-assistants Martin 
and TIadhanath Sikhdar completed their te(ihni(‘af staff [ 372 |^. 

A survey of lOverest's own route, leaving Mirzapur on 6th KebT*uary lSd:i and 
reaching Sangor on 6th Marcli, w as kej)t by John Peyton and the appia'iitices under 
instruction. The jouinal was closed on 21st May at Mussoorie"\ 

These* two routes wavre* compiled with oth(‘r material into a niaj) of tlie country 
south from Palarnau as far as UydenibruK’, w Inch comprised surveys of' 

Nagpur, Norris and Wostoii | ni, 02-5 ] -Bhopal, J(>hnHtono [ ttt, H7-S j -A^arlHuia valley, 
Hol>b r in, 87 ] -South-wost frontier. Smith [ it, \y J —Sirguja, Forgi_mon f nr, 8 S | - Row'ai). 
Jandosay [ ir, 17 ] — Cliattisgarh, IJoyd [ n, 53 j -Cfninar to Yertnagiafarn, Blunt f r : ^0 6 } j, 
and lastly Everest's owai route* survey, (Jiunar to llyderal)ad' [270 j. 

Amongst other surveys of ( V‘jitral India, imd Nag|)ur of this period, mostly from 
road engineers, arc* two made by l)i\ Spilsbnry during ‘dlu* sett lement by pnnehayat 
of tlie boundary between Rewah and Kotaii States'', December 1838 , including a 
'Tnarch from Rriniliam Ghat on tfie Nerbuddali to Umurkuntuk. the source of 
at river | 288 ]". 


RajputIna 


Since IS2S Alexander Hoiiean had Ihmui laying down a basis of traverse and 
triangnlation along tin* w(*sterii fn>iiti(*rs of Agra and Muttni in preparation for a 
regular survey of Hharafpnr State, wdiieh lie was not allowed to entcT til) October 
1829 [ in, 26 7 ). He t lien carried work into Hharatpur and J )hol]>m\ fixing the 
more prominent hills l)y triangulation. and running long traverse (*ir(‘uits through 
the fiat comitry. The following extracts are taken from his journals of is 30 3R ; 

During Novombor continuod this survey...as far as Raja Kljera, chiollv in tho Dholpur 
country’. Marched into Agra...to prepare for the trigonometrical survey of Bhurtpoor. 
Spend Decernlx^r >sur\'eying south-we.st Bhurtpoor. ... 

During tlie month of Kebruary 1831, various lines have lieen carried through tlie nortiiern 
part of Bhurtpoor State, about 70 running miles of traverse. ... 

Miwch 1831 wiis a vtiry busy month, and tlie results...higWy s^itisfai tory, for the distant 
cities of Mowha, Burawar, have been connected with the capital...by an unbroken lino of 108 
running miles, and the surv^oy has been chocked by a comparison with tlie measimirnents of 
1828, which established an error of little more than half a furlong in a route of nearly 80 miles**. 

Idle whole of Oetolx^r 1831 was emfiloyed in connecting vtirious broken lines w hic li iiad 
been partly surveyed during the last season, chiefly to the south-west, ...also in connecting 
the measurements tliroughout the Bhurtpoor country with those upon the Agra and Muttra 
frontier. ... November 1831, a very lieayy month’s work. Survey carried up to the northern 

’ DDn. 276 (169-73), Nov., 1832. •'part of the diHtaiico meaHured by ptHlomi^tcr. ' DDn. 378 
( 1-2 ), from Waugh 2-4-33. *with practically no datcft. Journal, mrio. m 26,3 ; 10 Maps, ms. 35 ; Mapw. 
Mmo.62 ( 5 ), 63 ( 5 ), 71 ( 12 -6 ) ; (kxilogioal maps, ib., 76 ( 17-9 ). ^’Everest hinieolf rearhcfl Saugor 3rd 
March, and Muasixxit* before lOtb May | 163 } ; JournalMum. M 237 ; plofctexl traverB<% ib., 33 ( 33-6 ), « miuo. 

77(7). ’ MRio. Misc. 21-0-38. '‘Journals, DDn. 276-6, M 527,818. »a town in Hharatpur, 54 E 2. 
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extremity of Bhurt})Oor 8Uite. ... Tlie opcrtitions of January ]8J2 have boon cluolly confined 
to the north-western frontier, ... laying down the l»oiindari(\s witln.-AIwar. 

His liehlbooks find journals are beautifully neat, an(l (leHM)rate(l witli attractive 
])ictures of Itajput foits. Early in 18 J 2 he was called off at Everest’s request to 
run an a]ypro.\iTnate series for tlu^ (freat Arc northwards froni Sironj towards Agra, 
and lie writes tliat. 

being intorniptod in :m’ survey...at the very coiinncru'ernent of tlie month of March 1832, 
owing to my ineeting witVi thr’' Governor (enieral in ('am]> at Busawarh the progress report of 
tliis month will detail little else tlian m^ rnovt'iiKMit lowiirds 8eronj...to take u]) a new line 
through the Maliratta (H)untry as rrMHnnnK'iidc’d by the Sutn eyoi' (Joneraf-. 

In vS(‘ptenibei‘ 1834 , after two full seasons on the (treat Aic* under l^]verest 
[23 -v) 7 1- Hoileau was oi’dered 'Go Iviu/nal to join tlie corps now luiucliiug against 
Jodlipur’y on w hat became known as the “*SludcbawMt |]x{H‘ditiori d’hongh 
sent ‘Go scdtie some dispuU>8 with the Stale ot' dodh|)ur. tli(' main raid of that 
expedition’’, writes flverest, “seenual...solely tln^ (.extension of geograjihieal infor¬ 
mation. for to that olijoet eveiything else- was made to gi\a* way 

Boileau was aca-omjianied by Jolni d’hoi'nton. a young sub-assistant of the 
Trigonometrical Sur\ ey, and. nndivr the orders of Henry l)e Biide | ril, 437 ; j v. 83 ), 
was employed largely on survey with Saunders Abliot f and othca’s'h He writes 
on 1 st Decern I )( ‘r : 

We arrived in the Shcklwwatcc country >('st(>rdMy, and an? now waiting for orders Ix'fore 
the work of ulomolition ctjrrnncnccs ; hill fort.s and plain i’orts.,.round us in ovM>ry diroction, 
and the Engineei'\s dcj^artinont fully o(‘cuj)it?d in making plans of them. Our officers are 
dispersed...chic(l>' on sur\'o\’iiig duty, and the wJiok? of the route waak falls 011 my shoulders. ... 

Having tiirei? corics of cavalry,, six battalions of infantr\% 1iv(> (*ompanios of JGiropeari 
artillery, an<l a tliousaiid saf)p('r.s and minors in the hokl, hcside.s twelve battei’ing guns, ton 
heavy mortars, four heavy howitzers, and ten hold pioiays, ... thoro is not likelv to lie much 
fighting, for none rJGhe chiefs eould ma!o' Ii<‘ad against suoh a foro(\ hut...we sliall he kept out 
for many weeks hhocing ig), or pulling down, the? stronghokls of tlu so hordor robbers'"’. 

()n the (conclusion of opeT'ations a f(nv wa^eks laler, H()ileau was attacdied to a 
political mission tliat was to settle various boundary questions towards Bahawalpur ; 

Tlie held army is now <ii.sj)ersing. ... J’Jic B.ngineor Department is also being broken up, 
and our olTic.ers are dispt'rsing, ... l)ut I am not so fortunate, ... bmng direoted to aeeonipany 
Major Alv(*sG assistant, Lieut. Tn*\elyiui, ... to Beekaner. and from that ])laee tow^ards the 
Indus, rotiirning by way of Jaisuhrier, Balmer, and Jodlij)oor, to Agra. ... A part of Mr. 
Trov^elyan’s duty is...to settle a houinlary dispute l)et\v<*en the Ivaj}*oots and Mus.sulmans on 
the Biihawulpoor frontier. ... 

'.Phe wliole of tfie time, sinet* tlie troops marehe.d from vSamhlmr*^ at the? end of Nov’emher, 
has been employed in making a gen(M*a.l survi'y of the eountry, witli plans and stadions of any 
forts that eould well be seen or heard of, and the 8ap|>ers and Mint?rs Jiave been...digging down, 
or blowing up, 8ueh..,a3 were condemned on account of Iheir harbouring robbers^. 

Tills jouriKcy broke ik^w ground, and was of great geogra])hical interest. Boileau 
joined Trevelyan at the camp of Major Alves, a.o.g. Tvajinitana^, at Ikitim, which 
tliey left on 26 t}i January 1833 to march to Bikaner, wbere they halted two weeks 
before marching west to Jaisalmer. Hen^ Boileau accompadiied Mackeson, of the 
political department, to Mithankot on the Indus, and then to Baliaw^alpur^t lleturn- 
ing tlirongh Bikaner, they worked south through Phalodi. to spend three wneks 
at Barmeiy then east to Jodhpin*, Ist August, and Jaipur, wfiero they found Alves. 
Boileau finally got back t o Agra on 23 rd August. 

He has left a very full account of his wavrk on the expedition and of the tour to 
the westei n frontiers in his Personal Narrative of a Tour through the Western States of 
Rajwara in cowjrrising Ihehaner -Jesulm^^—and Jodhpur, with the passage 

of the Great Desert, and a hrirf visit to the Indus and to Buhaivalpoor^^, 

The maps produced included a ‘Targe map of Shekhawutee, made by the 
Engineers of the Field Force, a small portion being liorrowod from MS. Map by 

’ 30 Ill. sw. of Hliaratjiur. Gjiuo, M 31 S. ■'* Shekhawati, about (K) in. X. of Jaipur. * route Agra 
to Sambhur by Engr. oftinorH attd.S. k M., Oct, 1834 ; mkio. 29 ( 18 ). '' to Sty, DDn. 331 ( 28 ), 1-12 34. 

^ 40 m. w. of Jaipur. ’ to 8(4, DDn, 331 { 59 ), 22-1-35. ^ Xathariiej Alves ( 1788 IH75 ) f ii, 37 O; iv, 155 ]; 

AMd, UfXjuutana, 1835 -40. ’Maisfdiiier 5 4 .35, to Bahawalpur 1-5-35. jnib, CjiJciitta. 1837. 
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Lt.-Colonel Hall” [ in, 450 ]^ -route surveys by Boileau hiinself survey of the 
Panjnaci from Mithankot to Bahawalp>iJr by Natlainiel Hodges, a surveyor emj)]oyed 
by Wade, Political Agent at Ludiiirnia [ 21 q ), Wdiilst on a mission to Bahawalpnr 
Wade had been deputed in 1832 ‘‘to survey the Sutledge, and complete the arrange¬ 
ments...for opening the navigation of that river in connection with the Indus” 
[ 2 /t 4 , 274 J, and had borrowed Hodges from the Delhi revenue surveys. 

Boileau also cornpilerl a map of west Jodhpur from route surveys liy the Quarter¬ 
master (General’s offic^ers, .Fred(‘rick Sandys and Belley^ j ill, ^2 500 ; TV, 293 j and 

the Bombay officers Burnes and Holland j rn, 132-3 ]. His book contains a map, s(*ale 
12 miles to an inch, covering an area 25' 50' to 21f' 20' n. by 70"" 2t)' to 7tT' 20' e. 

The ])apers handed in by Boileau after the })olitical tour covei' a wide range of 
interests ; 

Joiirnul of tour throiigli the States of PeekMiior, .Jaiftalnier, Biitiawulpoor, Jodlipoor, 
and Jaipoor, from,..January to...August 1825. 

Lo( 5 al memoranda ?’est)(M*titig th(- s«>il, eJimate, prodoftions, forts, cities, roads, etc. ... 

Statistical tables showing...detail of pojudation and trade of various cities and towns.. 

i\ 1 <anorarida on the hingnago and literature of the above countries. 

A generid map ol' tlie routes traverse.d l»y Liouts. di’t^velyan and lk.)ilea.u. ... 

A partient'u* maf) of the west(>rn ]>arts of .Marwar. eom^a'ising the districts of Mulaneo, 
Mewar, ... etc., lying Ijotween Jodhpoor an<l Sind. 

Plans (.J the ShiiJuir Funahs on town waifs, and of tlie citadels of' Beokaner, Jaisultner, 
and Jodh|)oor. 

Views (.>f tlie fortresses and other interesting olijcs'ts at Jaisulmer and Jodhpoor^. 

Piidii hooks of vwric^us surveys, and 

Astronomical observati(.)iis for ascertaining tlie latitudes aiul loiigitiidesh 

.He gives tfte following leehnieal d(‘tajJs ; 

Nearly the wliole of tla* obser\'ations for latitude, etc., ... were taken with an oxcelleiit 
8 -ineh sextant with a. false horizon, a very superior instrument, wliich has been in eonstant 
use for s(^veral years. Tlie observations for magnetic variation were taken with a J^inch 
theodolite, my own jirojiorty, wliich has...an unusually long and lively needle. And all the 
observations for time, and relative oi' af>solute longitude, {.le|iend u|)on a vciw^ tclorable ciirono- 
meter, assisted by the above-mentioned sextant and a refracting astronomical tele 8 coj)e of 
40 inches focus, all...the property of (loverninent, as w'eJl as the remarkably steady Madras 
perajnhulator with w'hich.,.my metisureiuents w'ore made [ j : 198 ; iv, ji. 7 ]. 

After coining witlnn...tlio dosert it wais found almost impracticable to keep up a regular 
field book, partly owing to th(> rapidity with which we were marching, and partly in consequence 
of the float. ... It became noceBsar> to adopt some other method. ... 

The latitude of our ('amj) was obsorvod daily, either by a meridian altitude of tlie sun or 
a star, or by the nearly simultaneous observations of different fiairs of largo stars. Tlie march¬ 
ing distanc-e from the last camji was measured by the perambulator, and tfie general direction 
of the day’s route was obstirved with a tJieodolite, with which...bearings were also taken to... 
all villages. ... 

Every now and then tlie dead reckoning of tlie route was checked by calculating the 
difference of longitude betwa^en camp and camp as detorminod by the chronometer, with the 
observed hour-angle of the sun or a star. ... 

Though the mainsprings of tfireo of my pocket watches were broken diming this season, 
yet...the mainspring of the chronometer remained uninjured. ... Tlie positive longitudes 
assigned to the principal fixed points...[ depend ] on only four eclipses of Jupiter’s satellites^. 

Of the officers of the Quartermaster General’s department^', Hall had surveyed 
Ajmer, Jaipur, and Jodhpur during 1820-1 ; Sandys liad surveyed Jaijuir and 
“Amir Khan’s country” during 1824-5 [in. 87 ]; whilst Bellew, who had been 
on the Shekhawati expedition, surveyed Tonk, Udaipur, Jaipur, and Bundi during 
1836-7’^, and with George Wliish surveyed Alw^ar during 1840. A copy of the latt/er 
survey bears a note that “Lieut. Whisli’s survey is indifferent compared w ith Captain 
Bellew’s ; the former was a novice in surveying ; the latter a good practiced hand”®, 

^ Miuo. 82 ( 34 ). iSce. to GG., BDn. 281 ( 29 ^33 ), 9-8 32 ; rriaj), Mitio. 100 ( 4 5 ), Joiinml, 

10 Cat. ( 234 ) siirvoyH embodiod in Map of the Sikh TerriUtry...John Walker, 1840, Micic. 84 ( 3h 2 ); Jjtrp 
Gaz. vi ( 100 ). ^ Uikaner City, MHio. 187 ( 24 ); Rujw'ara, miuo. 84( 30 ); landscape viowB, ib. Miso. 5~('-35. 

*DI)n. 331 ( 51-2 ); 12-8 -35. '’Boileau ( 203—4 ). “f-inch map of Jaipur, compikd by sco. 1840, mkio. 
82 ( 23-4 ); 4 m. inch. miuo. 83 ( 50 I ). «ib. 82 ( 1-5 ), 
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TraISSFRONTIEE ExPL0RAT10^’ ; ALEXANDER BURKES 

Biirnes had closed his journey of 1831 up the Indus, Chcnab, and ilavi, by liis 
arrival at Lahore on 18 th July, and formal reception by Ban jit Singh two days 
later [ 243 ]. He stayed at Lalu^re for nearly a month, and made friends with 
the French officers in Ranjit Singh's service, finding in Mons. CV)nrt especially an 
enthusiastic geographer after Iris own hearth 

M. Court strric’k mo as an ac*uto and woll-inforinod iJOiwon ; i>o is both a ^^oopraj)hor and an 
antiquarian. ... Ho sfiowod mo the ronto from KormariKhali, by Homt, Candhar*, Cthnzni, 
and Cabool, to Attok, (•on.qiriiot( 3 d...witli proat oaro. ... Ho luid b(>on loss anxious to obtain a 
comploto map...t}ian to as<*ortain ono pood route...and tbo roHonroos of Iho ooniitrv. 

Tf»o Fhave mvicdi Ix'ttor information of therso coimtrios tlian oursolvos. ... M. Court... 
has hkowiso omployod a r<‘sido]R*o of lour years in the Piinjal) to illiLstrate its geopraj)hy. He 
}ias oiiconnt(\red jealousy from Rnnjoet Sing, Injt .still managed to (‘omplele a })road'b<dt of 
survey from Attok to th(» neighbouriiood of our own frontier^. 

Summoned to Simla to makt^ ]»er.sorial reporl, Bnrnes stayf d ten days w itli 
\Vad(‘ at laidinana. and then six weeks at Simla, where disciiissions with the 
Governor (ieneral, Lorrl W illiam Ihail inek, on tlie optvning up of the Indus to navi¬ 
gation. led to H(‘nry Cottinger’s mi.ssion to Sind and Wade's visit to Haliavvalpur 
[ -^4‘b *-^73 ,l- 

Betitinck now gave Burru's aut hority lo mak(^ a. more ambitious jouru(‘v tiirough 
Afghanistrm to Bukliara, the gn-at city of 1'urkistan. to obtain information on lo(^i) 
politics and geograpliy, and tlie threat of Ku.ssian inliltratiou [ ])l. 16 J. 

Tlio design recei v(h 1 the mo.st liber.d encouragement from...Lord William Benlinck. 

I was furnished with ]xissports as a Captain in the British army returning to Ii]iiro])e, drawn 
out in Fn^nch, tkiglish, and Persian. 1 rec(uved...Barictioii...to jissoeiatc witli me Ivnsign Joliri 
Leckie...who had been the corn{)anion of my voyage up tlie Jn(hjs[ 24 t]- On the eve of 
departure my fellow-traveller was nxmlled by the Government of P>ombay. ... 1 |)revailed on 
Mr. James Gerard [ in, 452 3 ], ... a surgeon of the Bengal arTiiy, to accompany me. ... 

I was also attended l>y a native surveyor, Alahommed Ali, ... who liad benm educated in 
the Engineer Institution of Bombay under Captain G. Jervis [ iii, 383 ; jv, 2 ]^ n.i 

During October Burnes ace.ompanied the (h)venior General to Ilupar, on tlie 
banks of the Sutlej, where state visits w^ere exchanged witli Ranjit Singh, and he 
then withdrew to Ludliiaiia to finish off his maps and n^ports of the Indus. He took 
these to Delhi in December to receive liis final iiLstructions and papers, and 
recruited a young pandit, or self-styled munshi, by name of Mohan Lai, who was to 
maintain the daily journal and ot herwise make himself useful [ 401-2 ]. Returning to 
Ludhiana he picked up Dr. Gerard, and the party started on their long journey on 
2nd January 1832, armed with a permit from Ranjit Singlrk 

After a stay at Lahore the party left on JltJi February, throwing out super¬ 
fluous baggage. From Rawalpindi, as they were leav ing Sikh teriitory for Muslim, 
they adopted Afghan dross, and further reduced their baggage to two mule loads! 
Crossing the Indus by ferry at Attock, they spent a month in Peshiiwar, moving 
forward on 19th April by tlie Kabul River route ; 

We crossed the river of Cabool above Muchiioe 011 a raft which was supported on iiillated 
skins. ... The river is only 250 yards wide, but runs with such rapidity that we were carried 
more than a mile down before gaining the opposite bank. The iiorses and baggage ponies 
swam across. On the 23rd we liad adjusted all matters for our advance by concihating the 
Momimds... thro ugh whose country we were to pass. ... 

After a fatiguing march over mountain passes we found ourselves on the Cabool Kivor 
•which was to bo crossed a second time. ... Its breadth did not exceed 120 yards. Towards 
afternoon our highlanders produced eight or ton skins, and we commenced crossing, but it 
was night before we had all passed. On the following morning we reached Duka**. ... We could 
see the town of Julalabad forty miles distant*. 


'f. Biog. Notes, sn. C«urt; slso tirey & Garrett. * Map of Afghru. roads, jviitio ]fl (.I .Journal 
Yerd-Herat^Kabul, ./A.S-A. Xiu. IS44 ( S27-r,2 ) ; ef. Vigne. I (m ) \.kharn, J(m) 'LtZmi 

loli '''i oVuJi '-’‘here. 23 1:J2. ‘ Loe Dakka, w. end of Khvl.or Pass. 

Bokhara, ii ( 97™1(X)). 
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They reached Kabul on lat May and were? warmly welcomed by Dost Muhammad. 
On the 18th May thevy set out on the adventurous part of their journey, attendexi 
by three capable men wlio knew the country. ''We were not now recognized as 
Europeans by any one, which...gave a pleasing liberty to our a(vtions”. 'Dwy 
crossed the “Hajeeguk'' Dass. 12.40t) feet above the s(^a, and on tl)(‘ 20th 
crossed the Ijkst pass of tic? Kara [.^oottiik or Itlac-k T*ass, f)ut had yet a jonrnov' of ninety- 
five miles before we cleared tiie moiinbiiiis. ... 'There were only oiKht ])ersons in our jjarty, 
and throi? of these were natives of the (*ountry ; two otliers wc»re instructed tliat tiiey were 
quite distinct from us, thoti;.^fj one of tlieni noted the few bearings of tfie ci>m[)ass, wbif'li I 
myself could iii^t conveniently take without l(?ading to discf^vory [ 24 ^ |k 
This was Muhammad Ali, tl)e siirv(?yor who, '‘generally travelled as a f)ilgrim 
travelling to Mecca, holding little or no ofxui communication with ns’’. 

They reached Haibak, the first town in Uzbek (jountry | pi. lO | ; 

Our character was never suspected and, so beautiful a starlight night wtm it, that I did in)t 
let this, the first opf)orturiity, |)ass witliout observing our latitude north of the Hinrloc> Koosh. 
We set out in the morning before the sun had risen. ... 

On tlio 30th of May we made our last march among the mountains and dobouchefj into the 
plains of Tartary at Khooloom, or 'Tash-Koorgan, the frontier town of Moorad Beg of Koondooz, 
a powerful clhef wlio liad reduced all tln^ countries north of Hindoo Koosh to his yoke. 

Sinco leaving ( 'ahool we had slept in our cJot)a‘s, where wo (umld seldom or never change 
them. We liad lialted among mud, waded through rivers, tuinl>led against snow, and for the 
last few dav’S been sunned by luait. 'These are fait tlie jietty inconvoriiences of a traveller, 
which sink into insignificance wlien cornf-MU'e*! with the jileasureof seeing new men and countries, 
strange maninn’s and cnstoiiLs, and btniig able to tfmiper the fireqiidic.es of one’s country by 
obs(irviiig those of otiier nations. ... 

Wo entered Khooloom with an intention of setting out next djiy on our journey to Balkh, 
when, to onr Hurf)rise, we learned that the ollicors of the customs-house liad despatched a 
message? to tlie chief of Koondooz to report our arrival. At juidniglit on the 1 st of June I 
rectiiv^ed a summons to rt?])air to Koondoo/ with all despatch^. 

Murad Beg, the Uzbek t4ii(T of Kunduz, was the iniffian who liad held up Moor- 
croft for several weeks in 1825, and tleeeed him of about 20.000 rupees. Leaving 
his party at 'rashkurglian, Burnes rode tin? sixty miles to Kunduz, assumed the 
role of an unpnTentious Aruienian and, being nolily supported by one of his Kabul 
retiniu?, t^scafied detection, and was allowed to rejoin his companions and proceed. 

As they jiassed Mazar-i-Sharif and Balkh they collected information about 
Moorcroft’s fate [ iii, 486 7 , 508 ]; He and his associates ])erished of fever, not 
without suspicions of some more violent death. A more encouraging field lay before 
us. ... We had none of t he weall h of the English traveller wliich...proved his ruin'k 

Crossing tlie Oxus on tlio I7tli Juiu?. Burnes and his party readied Bitkhara 
on 27th. Though jiolitcdy tieated, they ha<l to put uj) \\ith thf‘ various irksome 
restrictions imposed upon outsidias ; 

On the 21 st of July we made our farewell to the vnzier. ... We were not to be <listinguishe<J 
from the natives of tlie country, for we had adopted their <iross un<l liabits. ... I cannot say 1 
felt mucli regret Jtt clearing the gates of the city, since wo sliould now l)e more free from hu»- 
picion, and able both to ride and write. Wo had, inde(?d, manage<l to use the ]?cn at night with 
leaden eyes, hut. even tlien, we did it with foark 

ddiey now travelled south-west througli Turkman country, in companv with a 
caravan of merchants bound lor Persia, but were uiiexpect/(xily lield up for 
several wrecks at Karakul, aw^aiting permits fmm Kliiva for the onward journey. 

About midnight on the 10th of August, when we had almost despaired of the return of our 
rae8H(?ngor, we wore roused...with cl>e joyful information that the chief of Orgunjo f Kliiva ] 
would not offer any obstaiJe to the advance of our caravan. ... He gave us a frigfitful account 
of the desert south of the Oxus, and the great difficulties of finding the road, which was now 
hidden by clouds of sand that were disturl>ed by the wind. ... We...hired two extra camels 
which were to be the bearers of six skins of water. 

Our stay near Karakool had now been prolonged to the middle of August. ... On the 
morning of the 16th...there appeared about eighty camels to prosecute the journey to th<^ Oxus, 
all of tliein laden with tin? [)rec;ious skins f astrakhan lamb ]. ... 


> Bokftara, ii ( 151-72 ). «ib, ( 176 -80). »ib. ( 277 ); cf., JASB, 1 ( 145 ); 11. 1833 ( 1 ). 
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At mi(ida\ ...we (•i.)mmoncod our march on the Oxim, wtiicli wa« al)Out twonty-seven rriileB 
distant. ... Our route led us arnoiigHt vast fields of soft sand, ftjnned into ridges. ... The belt 
of tliose siirid-hills...between liokliara atul the Oxus \'arie.s in breadtli from twelve to fifteen 
miles. ... None of the liills exceeded the heiglit of tiftoeii or twenty feet. ... 

We had come down uj)on the Oxus at Betik...opi)osite to Charjooee, and one of the greatest 
ferries between Persia and Toorkistan, ... We fouiul the stream of tlie Oxus wnth a breadtli of 
650 yards, and in some places 25 and 20 feet deep* ( }>I. lO |. 

Tliey hatl a v ery (lifHcult niarcli across tlu^ dcserl, and ])assiiig to tin? west of 
Merv reached Sarakhs ontlu^dejend lliv^er on 2nd Septeniber. “ After a detention 
of ten long days'’ they were at last allowed to enter Persia. “At dawn on...of the 
14tJi...we found our caravan waiting...under the walls of Meshed. At sunrise the 
keys of the gate were brought, whicli was at once tlirown open to us". 

Alter ten days at Meshed they inarched to tin/ ihinee Moya I s (;am}) at Kochan, 
where the party broke up, Burnes to visit the ( kspian Sea. and (lerai d, whose health 
was very poorly, to return to India via florat. 

Since W 0 liad entcrod Khora.san, ... Dr. Gorard had come to the resolution of turning down 
upon Herat and Gandalukr, and thus retracing his steps to Cahooi. ... Tiie main ol)ject of our 
journey had been now iitHirlv accomphHho<l, arid the route of H(>i’at...had been travelled in 
safety by Liontenant Conolly [ \ )...imd some of tlu> Frent*li oiticem of Kunjeet Singh | 274 ]. 

At Koochan I also permitted the Hindoo lad j IMohan Lai ] to return to India along with 
l>r. Gerard, and at his own request 1 ilischarged my faithful Afghan servant wiio liad accom¬ 
panied me from Lodiana. His name was Soohrnan, a native of Pesliaw’ar, He had both kept 
my secrets and ray money whi^re thc'ro wore many inducements to betrav***. ... 

On the 29th of September I bade farew^dl to rny fclhav trav'ell<‘rs and the officers of the 
Prince’s service, and commenced a visit to the shores of tlic Cas|>iaiG. 

Burnes had a coniparaiiv(dy nneventfui journey to the Caspian, and then to 
Tehran, wliere he repiorted to tin* British envoy, and ealled on the Shall. Leaving 
Tehran 1st Noxeniher. he retnrm*d to Bombay by sea IVoin Busliire ; 

We anchored in tlie harbour of Bombay on the iHth of January f 1855 ), and passed the 
rest of that month in quarantine, after which I proceeded w’ith.out delav to Calcutta, to lay the 
result of my trav'els before the Go\"<*rnor Gtnieral*. 

Gerard had a long and exhausting jouriK^y bac^k through Afghanistan, and was 
a v(‘ry sick man. A full account of the journey is given by Mohan 1-ial, who proved 
a tower of strength. Owing to Geranrs illness they spent two months in Meshed, 
not leaving till 5th December LHJ 2 . They reached Hernt- on Jlst December, and 
stayed there more than seven months. ITiey then math* Kandahar 25th August 
1833, Kabul 5th November, and l^ahore 30th January 1834. 

Gerard kept u}) a survey from Herat to Pc^shawar tliough carried most of the 
way in a litter. He never recovered his hoaltli, and died at Sabathu in March 1835. 
His brother Alexander | iii, 45 i “3 ] worked up the maps, and wrote a memoir ; 

His trip to Bokfiara...was a mad-like exjx»dition for him, as ho had long been unwell, and 
was obliged to leave his bod to go, and <*ould only travid in a palkoe. It was, howovor, his 
own wish...that Burnes applied for him. This trip killed iiim, for ho had several attacks of 
fovor on his way to Bokliara, and Burnes again and again urged him either to return or stop 
at Kabool till ha recovered. But ho would do neither. ... 

On his return he was detained tliree iiiontlis at Meshed, and no less than eight at Herat, 
by fever, so after his arrival at Soobathoo his constitution was completely worn out. ... I 
got leav^e...on purf)Ose to prepare a map of his route from his notes, for ho observed the bear¬ 
ings, estimated the distances, and noted tlie villages all the way from Herat to the Indus^, 

The map, in 8 sheets, shows George Forster’s route of 1783 [ i; 233 ], which 
followed the Khyber Pass, whilst Gerard had closely followed the windings of the 
Kabul River. It carries many interesting remarks such as names of tribes and 
districts, products of the country, and the abundance of orchards and robbers**. 

Burnes’ account of these remarkable Travels into Bokhara was published in 
London in 1834’, together with his Narrative of Vmjarje on the Indus..,with presents 

^Bokhara, 11 ( 282-.'10.‘l ) ; iii ( I 7). ‘^presumably .Uuliaramad Ali avuornpaiiitHl Burnes to the 
Caspian. ^ Bokhara, m ( S3-6 ). *ib. ( 121 ). * Aberdeen, 18 10 39 ; Lloyd. I ( 283 -6 ). “ Originals & 

copies 5 m, to inch, mhio. HO (8-23 ); soo. reduelFm. 8 m. to ineb, ib. .Vlisc. 10-0 33: 10 Cat. ( 474). 

’ by .John Murray, 3 vois.; v. .1 UihH. l\\ 1834 { 289 -348 ). 
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from the King of Great Britain. Another account with light personal touches, and 
a narrative of Gerard’s return journey, was published by Mohan Lai in Calcutta. 
With Bumes’ Travels was published a map of Central 'Asia and a geographical 
memoir of which Sir Henry Yule remarks ; 

Tlie amuuiit of materml (iolJectod by Elphinstone and Macartney during the Peshawar 
mission in 1809 was very large [ ii, 270 -*! J, but greatly noodcHi to lie bound together actual 
travel and survey. Still it added much new dotiiil, and that of Macartney is..., on ceriain 
pointsy truer than later ones [ 244 n.i |. ... 

The memorable journey of Alexander Biirnes...formed an era in Central Asian geografiliy. 
Apart from the singular cliarrn (»f liis narrative, he for the first time afforded a cliain of ohst^rva- 
tions tying togetlier the Indus, the Oxus, Hokliara, and the frontier of Persia, wliicli f irmed 
tlie eliief l>asis of Mr. John Arrowsmith’s long unri\’alled rna|» of Central Asia, originally fniblished 
as an accornj>animent to Barnes’ workh 
BnrneB himself writes ; 

With the assistance of Mr. John Arrowsmith...the materials of my survey have been 
incorporated with the latest geographical information. This will greatly enhance tlie value 
of the maps, which have been drawn by Mr. Arrowsmith himself, and carefully engraved. 

He included a list of M places of which he had himself determined the latitude 5 

The iiistrmnonts used were a sextant of nine inches radius by Gilbert, and the patent 
surveying compass of Sclnnalcalder [ 243 ]. ... With the sextant the parallels of latitude 
were determined, when practicable, either by a meridian altitude of the sun, or the elevation of 
the pole-star. With the compass the beaiings...were observed. The time of travelling was 
noted on the spot from a valuable clironometer watch by Arnold. 

The rate of marching, after various trials by astronomical observation, was found to be... 

Ist. On hoi*seback over a level country, ... without a caravan, ... 3| miles per hour. 

2nd. On liorsoback over a broken or mounUuiious country, ... and accompanied by mules 
lightly Itvden, 3 miles per liour. 

3rd. On ciunols over a flat country, ... 2 miles 300 yards per hour ; protracting...the great 
inflections of the road, and correcting them by peaks or notable landmarks in front or rear. 

That the rates...approximate closely to the truth is undeniably established by my pro¬ 
traction to the city of Bokliara, wliich fell within 30 miles west of tlie meridian of 64° 65' 
east, ... the position tiasignod to it by the Russian mission [ ri, 271 ] 2 . 

Of the political results of the mission Davis writes [ iii, 487 ] ; 

It was first and foremost a geographical survey, the aim being to discover what route 
would probably bo followed by a Ruasian €urmy advancing from the east side of the Caspian. 

Burnos ascertained that tlie Oxus was navigable from the head of its delta up to a point 
not more than twenty miles distant from the great barrier of mountains which separates 
Afghanistan from the plains of J'urkistan. But he was impressed by the difficulties and 
dangers of the long corridor of passes which he traversed on liis way through that barrier ; 
and his report on this stage of his journey shews that ho had begun to doubt the probability 
of a Russian advance by...the Koh-i-Baba^. It seemed to him quite likely that the Russian 
army, when it came, would mount still liigher up the Oxus, and then strike towards Kashmir 
where supplies would be abundant, and proiiarations for the attack on India c;ould bo made 
in full security. He indicated that Chitral was one of the key jiositions on tliis route. 

He established one conclusion which was of some pratdical iinportanito. lYavoIling over 
a section of the route which leads from Bokhara to Merv and to Herat, he found nothing but 
waterless, barren, uninhabited desert, and the tracks so sandy that even if cattle were available 
guns and heavy transport could only be pushed forward with tlie utmost difficulty^ [ pi. 16 ], ^ 


Tkansfrontier Exploration ; John Wood, 1 836-8 

In 1836 Bumes was appointed commercial agent at Kabul, and given a staff of 
men like-minded with liimself—Robert Leech of Bombay Engineers—Jolm Wood 
of the Indian Navy—and Dr. Percival Lord of the Bombay medical service®. 

With Leech and Wood, Bumes reached Hyderab&d, Sind, on 18th January 
1837, and travelled up the river by boat, being joined by Lord at Rohri [ 244 ]. 

' Wood ( xliv--v ). * Bokharuy n ( 147--8 ); m (127 ). »16,874 ft., 46 m. w. of Kabul. * Davis 

( 24-5 ). ‘ Percival Barton lx>rd ( 1808-1840; DNB,); kd. atParwSji Pass n. of Kabul, 2-11-40; JUGS. 
XU, 1842, ( xxxvhi) ob. notice. 
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Wood was commissioned to make a detailed survey of the Indus with a view to its 
being opened to regular steam navigation, whilst the others collected information 
of military and political interest, often travelling by land for the purpose. 

Wood reached Mithankot 29th April and Dera Ismail Khan on 2nd June, 
fixing the height of Takht-i-Sulaiman as 10,086 feet above the river, and 11,000 
above the sea [ tt, 65 y . At Kalabagh it was found impossible at that time of the 
year to travel up river boat to Attock ( about 100 miles ), so Burnes and the 
rest of the part}^ travelled by land on the left banlv through Sikh country, leaving 
Wood to make what attempt he could by river. 

Captain Biirnos was dolainod here some time by tlie (liOicnlty of procuring bullocks to 
convey his party by land. As soon as lie luul obtained them he crossed to the Iiiditm side of 
the river, and, under a Seik escort, left Kalabagh about the 22nd of July. 

My instnictions wore to make tJie best of my way to Attock by the river, or...to hasten 
there by land and thence descend by stream. I...made choice of the...fittest lioat tlie plac^e 
afforded, and commenced bmting uj 3 for a crew to man her. ... At lengtli thirty-seven men 
were olitained under an express stipulation that they were not to go liiglier than Mukkud, a 
town only twenty miles above Kalabagh, and on tlie 20 th of July we coriimenced the ascent*. 

At Mukkud he had to abandon the attcmi)t, and then made the land journey 
to Attock, arriving on 4th August, the day before Burnes’ party. Taking boat on 
5 th, he reached Kalabagh the next day ‘‘a little after noon, having averaged...six 
and three (quarters miles an hour” downstream. On liis return march he left 
Kalabagh on 8th and reached Kohat on 11th. He visited the sulphur mines and 
naphtha springs nine miles from Khuslialghur, and arrived at Peshawar on 19th. 

The day succeeding...my arrival at Peshawar I started for the Kabul river...descending it 
to Attock, ... to take another sot of chronometric observations to determine its longitude. ... 
On the 21 flt I reached Attock, much pleased with the scenery" on the banks of the Kabul river. 
The following day was devoted to...observations, and on the succeeding one I rejoined the 
mission at Peshawar. ... On the 28tli of Augiust the mission moved forward to Jamrud. ... A 
days were spent few here in negotiating with the Kyboriejs for the passage of this defile. ... On 
the 2nd of September we took a friendly leave of the Soiks [ 28 ] p. 

Whilst Leech now sui*voyod the Khyber Pass^, Wood followed the Kabul River. 
From Jalalabad he suiveyed the south, or Karkatcha road, rejoining the main 
party to enter Kabul together on 20th September. He has left the following not^es 
on his survey ; 

I’he position of the halting places having first been astronomically ascertained, these fixed 
points were... connected by...pro traction of the road between them. I^'he imrallels of latitude 
were determined by the usual methods, and the longitude is a mean of two clironometers. 

To show the drainage of the Sufaid Koh and the character of this portion of the valley of 
the Oabul River, it was necessary to follow uj) the rivulets of the former to the roots of the 
snowy chain. In doing this I have made use of native information. ... 

As tlie route between Peshawar and Cabool has lx>en of late years traversed by different 
European travellers, the mom marked features...have already been relatively laid down with 
groat accuracy. But with regard to their true position on the earth’s surface there is still 
considerable error. In the latest map...constructed from tlie route of the late Dr. Ctirard in 
1833 [ 276 ] the valley of the Cabool River is plac^ed ten miles too high. 

Along the valley of the Cabool River the Himalayas overhang it to the north, and the 
Safaid Koh to the south. These ranges are nearlj^ equidistant from the Cabool River, and 
their distance apart, viz., seventy miles, gives the width of the river basin. 

The mean elevation of the summits of the former chain is 20,248 feet above tlie sea, and 
the |)eak 8 of the latter...rise to the height of 14,100 feet, clad in as pure a mantle as their northern 
neighbours. Those lieights were obtained by measuring tlie distance of the jieaks and the 
angles tliey subtended with the horizon, a method so influenced by the state of the atmos¬ 
phere...that tlie results...can only be...approximation to trutli^. 

Bumt?H records tliai 

we sot out from Peshawar to Cabul in Septemlier last, and passed through the grand defile of 

' true height. 11,080 above sea; Chart of Indus R., from Mittun to Attock, 1838, Wood, 5 sheets, 2 geo, 
m. to inch, taken on return journey with remarks on navgn., soundings, banks, etc., JO Cat. ( 137 ); mkio. 114 
< 4-7 ). * Wood ( 66 ). ^Peshawar occupied by 8 ikhs 1834 ; Wo<^)d ( 86-8 ). ^Svy. of Kabul R. from 

its mouth to Mutcknee by Nock, asst, to 10 Cat. ( 478 ). HieograpUml Notice of the South side of the 

Cabool Mirer, Kabul, 31-10 -37 ; Jie.ports d; Papers, I’oUtioal, Geographical & Commercial, Calcutta, 1839. 
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Khyber, which Lieut. Leech lias minutely delineated, while Lieut. Wood has given a map of, 
and a paper on, the valley of the river of Cabul. In October we all proceeded to Koh-i -Damun,' 
and Lord and Leech ascended the great pass of Hindu Kush to its sunimitL 

The mission was warmly welcomed by Dost Muhammad, who gave them full 
liberty to pursue their geographical enquiries. “One of the objects”, writes Wood, 
which Captain Bumes had greatly at heart was...an entirely new map of Afghanistan' 
in which actual survey should supersede hearsay information”. 

In December, Leech was sent to Kandahar where he remained till May 1838 
when he left Afghanistan for Sind, surveying the route over the Khwaja Amriin 
into Baluchistan, and down the Bolan Pass to Shikarpur on the road to Sukkur. a 
Whilst Lord and Wood were exploring the Koh-i-Daman, a few miles north 
Kabul, an unexpected opportunity came for a visit to the country north of the 
Hindu Kush. A message came from Murad Beg of Kunduz [ in, 486 ; iv, 27 s 1 
asking that the English doctor should come to treat his brother, who “had long 
been a martyr to ophthalmia”. Wood and Lord wore called in and set out together 
for the mountains*. 

They left Kabul on 3rd November intending to cross the Parwan Pass through 
the Koh-i-Daman rather than follow the better knowii Hajigak Pass to the west 
that led past the colossal image sat Bamian. Everything went wrong. They fell 
into bad weather, were misdirected, lost the way, and had to return. On the 14th 
they set out again and this time “foUowed the direct kafila route” crossing the 
Hajigak Pjiss, “geographically remarkable as tlividing the waters of the Afghan 
country from those of Turkistan ” [ pi. i6 ]. They reached Kunduz on 4th Decem¬ 
ber, and Lord took charge of his patient with little hope of success. After a week 
writes Wood, ’ 

as tlioro was every probabilitj- of our being comiJellcd to remain the winter, the question arose 
how wo could most profitably employ this sojourn. ... The great object of my thoughts by 
day, and dreams by night, had for some time past been the discovery of the source of the river 
Oxus and, thanks to my fellow traveller’s tact, ...Murad Beg on the lOtli of December con- 
coded his permission to mo to trace the Jihun, an apiiellation by which this river is better 
known among the Uzbeks. ... 

Murtwl Beg is but at tlie head of an organized banditti, a nation of plunderers, whom, 
however, none of the neighbouring powers can exterminate. * 

Leaving Lord in Kunduz, Wood set out on llth December 1837. Held up by 
winter weather at Jurm, the capital of Badakshan, for over a month, he took the 
opportunity to visit the ruby mines near by, and to map the neighbourhood. Early 
in February he started on his final stage ; ^ 

Proceeding up the valley of the Oxus, with tho mountains of Shakli Duran on our loft, 
and those of Chitral on our right, both rising to a vitst height®, ... wo... entered Wakhan. 

The first yalis we saw wore grazing among the snow on the verj’ summit of the rugged ^aas 
of Ish-Kashm, and...I procured one for Dr. Lord, and despatched it to Kunduz in charge of 
two trusty men. But so cold a climate do these singular animals require that, though winter 
still reigned in the Kunduz plain, tho heat was too great, and die yak died within a march or 
two of the town. ... 

^ The valley of the Oxus may be said to terminate at Issar, Tho latitude of Issar is 37' 
02' 10' N., and its height above tlie sea 10,000 [ feet ]. Here the main valley divides into 
two, ... tho former...into Chitral, and the latter across the table-land of Pamir toYarkhand. 

One of them, it was certain, must lead to tho source of the Oxus. 

Among tlie rivulets [ to the south ] is Pir-kliar, a name of note in tlie geograrihy of tliese 
regions, since Macartney [ ii, 270-1 ; iv, 277 ], witli his usual discernment, had supposed it 
to bo tlie fountain head of the Oxus, and we see how closely he approximated to tlie truth 
Indeed, none but those who have travelled in the countries he mapped, almost entirely from 
native inforimtion, can duly appreciate tlie labours of that talented...officer [ 244 n.i 1. 

They climbed high into the mountains ; 

We mounted sturdy hill poneys and...Btnick into the Siri-kol. ... Halting place was 12 000 
feet above tho sea. Next night’s halt 13,500 feet, ... travelling over snow and ice. Every 
step the snow lay deeper and deeper, and, near as we had now approached to the source of the 

Ok ’. - 1 * « ^ ' Reiwrt by tenl, JASB., vtr, 1838 ( 521 -37 ). 

Chitral, 25,263 ft. » v / 


^ Tirioh Mir, 
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Oxm, we should not hav« succeeded in reaching it htul not the river been frozen. We were 
fully two hours in forcing our way through a field of snow not five hundred yards in extent. ... 

In the afternoon of the 19th February 1838, we stood, to use a native expression, ufion the 
Bamd-Duniah, or Hoot of the World, whilst before us lay stretirhed a noble but frozen sheet 
of water, from whose western end issued the infant river of the Oxus [ pi. lO J. 

This fine lake lies in the form of a crescent, about fourteen miles long from east to west 
by an average breadth of one mile. On three sifles it is bordered by swelling liills about 500 
feet high, ... wliilst along this southern bank they rise into mountains 3,500 feet above the lake, 
or 19,000 above the sea, and covered with |X 5 r[>etual snow. . . 

Western end, latitude 37° 27' N. by rnoridian altitude of the sun, and longitude 73° 40' k. 
by protraction from Langor Kish where tlie last >f chronometer observations had been 
obtained. Its elevation measured by the temperature of boiling water is 15,600 feet, as my 
tliermometer marked 184° of Karhenheit. .. 

I was much tempted to afiply the name of Victoria^ to this...newly ro-discoverod lake, 
but, on considering that by tlnis in't Klucing a new name, however honoured, into our maps, 
great confusion miglit arise, I d* • incd it better to retain the name of 8 ird*kol...given...by 
our guides. The description of this 4 pot given by the good old traveller Marco Polo [ r : 70 ; 
pi. 16 ], nearly six centuries oikk ls • orrect in all its loiwling points. 

As early in the mornini! I’u -sday the 20th February as the cold permitted, we walked 
out about 600 yards upon the l i.vc. ... The sounding lead, ... much to my surprises and dis¬ 
appointment, ... struck liottom t nine feet, and we had...brought wnlii us...a hundred fathoms 
of line for tfie exjierimi^nt-. 

On mocloni Sorvev oi’ iodia maps the lake appears a, Zor Kul ( Lake Victoria ), 
at latiliide 37® 23' n., I<uigitnde 73® 40' 

Wood had an unevontful journey back to Kunduz v. hero he rejoined Lord on 11th 
T^iarch, after exactly three months absence. During the next month he mapped 
tlic country nortli t( tlie Oxus, whilst Lord visited Mazar-i-Sharif where the last 
of Moorcroft’s party l.ad died thirteen years before ; 

With tho aid of thc.,.suporintondent of tho shrine, lie succoedod in getting possossion of 
every hook... be longing t.o the party, even to the daily cash account book. But among them 
were ru) manuscript details of their journey, and it is now pretty certain that none existed 
independent ol those from which Professor Wilson cou.piled his late work [ iir, ^^87 ]^. 

They left Kundiiz on 12th April and travelling hy the Khawak Pass, 13,200 
feetJ^, reached Kabul on Jst May, to find tiiat Burnes, owing to a change in the 
political situation, fiad already left on 26th April, leaving thmn orders to follow. 

Before finally quitting Kabul we waited on its ruler. ... Dost Mohamed Khan was engaged 
at chess when wo entered. ... His manner was at first cold ; ...ho soon assumed iiis usual 
tone of tu)rdiality...and ho bade us a kind farewell. From Kabul wo marched to Jalalabad. 
... From Jalalabad we embarked eii rafts of iiillatod skins and dropjXMl down witli tlie stream 
to Peshawar. Here we rejoined Captain Burnes, now ordered to Lahon^®. 

Uiidtu; the new official fiolicy Dost Muhammad was (h*clared an enemy, and 
preparations were put in hand for the invasion of Afghanistan, 'fhough the mission 
led by Burnes had not been initiated for military purjioses", the Quartermaster 
General in Scfitember 1S3S wolcomed 

full...surveys ol’tlie Hindoo Kuosh, tlie Kyber Pass, and all the country hetwoeii Cabool and 
Heraut. The surveyors witli Ca|)taiii Burnes have yiiit us in po 88 es.sion of much valuable 
knowledge, ... and Lieut, Leech...is now on his way down from Kandahar to Shikarpoor, while 
Lieut. Wood is making a survey from Posliawar to Mithankot [ 278 n.i, 283 n .7 J. 

Tlie wliole of the ])as.seH tlirough tlie Hindoo Koosli are now as thoroughly known as tlie 
passes of Kheree and Timlee leading to the Deyra Dhoon [pis. 16 , 17 J. The Boolaii Pass 
by which tlie arni}^ advances from vShikarpoor towards Kandahar has also been examined^. 

Wood published a,n account of his travels in 1841 under the title of '‘A permml 
Narrative of a journey to the source of the Ewer Oxus, by...the Indus, Cabul, and 
Badakshan, ...in the years LH36 37-38Facing p. xc. is a map of the Oxus, 
and facing p. 280 is another stretching from the moutlis of the Indus to the Pamirs^®. 

* Queen Victoria came to throne 8 inontliH before. - Wood { 139-236 ); cf. JHGS. X, 1841 { 530-6 ). 
on raap, Wood ( xc appears Victoria or Sikandari; on map. Wood (280), SirJ-Kol. ^Wood 

( 267 ). nVowl’s survey, .viun>. 112 (79). “Wood ( 279 ). ’ Imp O'az, II ( 13 ). Ho i.4iWrenco, 

Edwards (] 25 ) ; Sketch of passes, Holdich (500). *(Jal. Hev.A ( 449). ‘^Wcxxl’.s maps, mkto J16 
(31 ) ; 112 ( 79 ). 
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A 2 nd edition was issued in 1872^, with a biography by his son Alexander Wood, 
and an Essay on the Geography of the Valley of the Oxm by Henry Yule. 

The full reports on Bumes’ mission, political, commercial, and geographical, 
are contained in Reports and Papers, Scinde, Afghanistan, and adjacent countries, 
published in Calcutta, 1839 [ 278 n .5 ]. 


Afghan Wars, 1838-42 

The so-called forward policy on the north-west frontier which eventually led to 
the disastrous campaigns in Afghanistan of 1838-9 and 1841-2, had been in as¬ 
cendancy from about 1831 or thereabouts. One of its foremost advocates was 
Claude Wade, in political charge at Ludhiana, and one of its most notable figures 
was Alexander BurneH. The two Afghan protagonists were Shah Shujah, who had 
been in exile in India after treating with Elphistone at Peshawar in 1809 [ li, 65-6 ], 
and Dost Muhammad, tlie generally popular ruler at Kabul-. 

Advised by Wade, the Covernment of India in 1833 aided Shah Shujah in an 
invasion of Afghanistan which resulted in his defeat near Kandahar on 30th June 
1834. With Shah Shujah’s connivance, Ranjit Singh, ‘‘the Lion of the Punjab'*, 
took the opportunity to sieze tlie Afghan province of Peshawar. Dost Muhammad 
now made friendly overtures to the British, hoping for their aid in recovering 
Peshawar. He later welcomed the appointment of Burnes as commercial agent at 
Kabul. In 1838, Dost Muhammad’s reception of envoys from Russia, and a 
mistaken foith in Shah Shujah, led Lord Auckland^ to restore Shiih Shujah to the 
throne, and to conchide a tripartite treaty with him and the Sikhs to that end^. 

Lord Auckland’s policy was to have a reliable friendly Afghanistan as buffer 
against a possible aggress( 3 r beyond. “Preparations for war are going orC', writes 
Fanny Parks, “fifteen thousand men from Bengal are to march on Cabul, and 
(hfferxd that part of India in case of an attack from Russia and Persia/’^. 

To avoid the passage of so large a force througli Sikh territory, the British 
“Army of the Indus” w-^as assembled at Sukkur, thereby infringing the treaty wdth 
Sind I 244 J, and with great difficulty marched up through the Bolan Pass to Quetta, 
and over the Khojak to Kandahar. After the historic storming of Ghazni, at which 
George Thomson and Henry Durand particularly distinguished themselves®, the 
army reached Kabul on 7th August 1839, and Sliah Shujah was installed as ruler 
over a reluctant country, with William Macnaghten as British Envoy, Burnes as 
commercial agent, and a British garrison. 

Dost Muhammad fled over the Hindu Kush, but surrendered in 1840 and was 
sent to India. In November 1841 the Afghans rose against the force of occupation. 
A few prisoners taken were rescued later but Shah Shujah, Macnaghten and 
Burnes were killed, and the force which on 0 th January 1842 marched out from 
Kabul 16,000 strong was utterly destroyed, except for the solitary survivor who 
rode in alone to Jalalabad. The garrisons at Jalalabad, Kandahar, and the little 
fort of Kalat-i-Ghilzai, survived to be relieved by Pollock’s army^, which marched 
up from Peshawar and occupied Kabul on 15th September 1842. Joined by Nott’s 
force from Kandahar^, Pollock then withdrew on 12 th October for the return march. 

After the appalling results of this interference in the affairs of a friendly neighbour, 
Lord Auckland was recalled. Wade was appointed Resident at Indore®. 

Throughout the campaign tliere was a steady output of sketches and routes from 
officers of every corps and of every degree of com}xrtence. With the Army of the 
Indus which marched from Ferozepore on the Sutlej on 10th November 1838 John 

*AI1 page r<»f«. to 2nd edn. ^For clear account of Afghan history 1810 30; r. Vignc, i (^ ~xxxviii) 
»nd Imp Gaz., ii ( 500 2 ). Hlo.o. Kdeii, Ist Earl ( 1784 1840 ); on. 1835-41 ; />A7V. : JGG, U^ahore, 
26^-38. Fanny Parks, ii ( 254). ®23rd July 1839; plans A sections ofGliazni hy Durand, mbio. Misc. 

4-0-30 Sundos i. ( 271-4 ). Geo. Pollock ( 1786-1872 ); Ben Art., founder of PcJlock modal, km a. ; 

FM. 1870 ; Bart. 1872 ; DNB, «8ir Wm. Nott ( 1782-1845 ); Ben. Inf. DNB. * Imp Gaz., Afghanistan 
( 13 ); Sandes, i ( 267 70 ); iMvis ( 26-31 ). 
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AnderHon and Henry Durand had been appointed official surveyors^, Durand 
reports in his memoir of Ist August 1840 [ 294 ] ; 

The longitude of the starting point, viz., Ferozepoore, has been deduced by means of a 
route survey from...Delhi and Kurnaul. ... 

The route survey was, with the exceptions to be hereafter noticjed, (carried on by Lieutenant 

Anderson and myself.Latitudes of a great part of the lialting places were ascertained, 

either by meridian observations of the sun or of the stars. 

The longitude of Sukkur wiis obUvined from...meridional transits of the moon and of moon- 
culminating stars. ... Two of those i><'tt;>' accidents unavoidable in a military camp threw 
the transit instrument out of adjustment, ... and valuable opportunities were thus lost, in 
consequence of these very mortifying accidents, the obsorv^ations obtained before the breaking 
up of the sapper camp from Sukkur were neither so good nor so numerous as we wished. Their 
mean gives tlie longitude of Sulckur at 68 '' 62' 32"'^. 

The latitude and departure for tw'h day’s survey having been calculated, tlie result tallied 
with the differences of position ascribed by observations to Sukkur and Ferozepoor more 
closely than could have been anticipated*"^. 

The longitude of Candahar we idso fixed by means of meridional transits. ... We...prefer 
their mean to the longitude derived from...nine observations of eclipses of Jupiter’s satellites. 

The latitude of Candahar as given is the mean of 43 observations of stars on the meridian*. 

The longitude of Caubul could not, in consequence of an accident to the transit instrument, 
be determitied by lunar stellar transits, nor wore eclipsos of Jupiter’s satellites then visible, ... 

Lieutenant Anderson was sick the greater part of tlie time that the Force wtis at Caubul, 
and Lieut. Sturt, who for a month relieved me in the duties of Surveyor, was...surveying the 
route to Bameean [ 279 ]'\ My own occupations Jis Engineer to Shah Shooja-ool-Moolk...pre¬ 
vented me during that month from prosecuting...the survey, and when relieved by Lieutenant 
Sturt...the immediate march of the detachment towards Hindostan precluded any further 
attempts at ascertaining the longitude of Caubul. It rests, therefore, for the present upon 
the mean of a few sets of lunar distances®. ... 

After his joining our camp at Shikar]:>oor, we...received the willing assistance of Mr. W. 
Griffith, and...besides the copy r>f u register of barometric’.al observations...we are further 
indebted to him for frequent aid in the observations of lunar distances, etcJ [ 294 , 446 ). 

The route from Quettiv to Kelat and Gundawa was kindly fiimislied by Major Peat, Bombay 
Engineers [ 283 11.6 ], with an intimation that, in consequence of the perambulator having 
broken, due allowance must be made. ... 

With the exception of dotting in the return route of the Bombay Column...to the Pishun 
valley upon information also furnished by...Major Peat, and the course of the Punjab rivers 
from...the latest maps, ...notliing hfw been introduced into the map...which has not been 
actually surveyed. This gives...a mere skeleton...which would have boon still more meagre 
had it not b»^n for the survey by Lieutenant Broadfoot [ 283 n. 6 , 284 f. 

The dates given by Durand in this journal are—Ferozeporo, November 1838— 
Bahawalpur, 21 st December—Bolan Bass, 20th March 1839®—Kandahar, 12th 
June—Ghazni, 25th to 29th June—Kabul lOth August to 2 nd October —Peshawar, 
7 th to 17th November—Jhelum, 12 th December—Lahore, 20 th December. 

Other Bengal officers who contributed surveys during the advance or tlie sub¬ 
sequent occupation included P^dw’^ard Sanders, who surveyed the route of the 
“ British mission from Candahar to Herat in June and July 1839”^® [ 283-4 
with the assishmeo of Lieut. North of the Bombay Engineers. Several of the marches were 
made by night but, altho’ this...has prevented the map l>eing made so full as could be wished, ... 
a tolerably accurate route survey. 

My determination of the...s.i!:. angles of the city of Kandahar is N. latitude 31'’ 36' 30'. ... 
The longitude I make...65° 30', but in this result I have not much confidence, tlie observations 
having been taken wntliout assistance, and the computations hurriedly made. ... 

The latitude of the centre of the city of Herat is 34° 29' 20' North. The longitude...by 
stars 62° 7 ' e, ; I hope...that it does not differ 6 miles from the trutlJ*. 

1OBO. Lib. E. ( 7 ) Mttio. 12 ( 10 ); map of rout© Army of Indus, 10 m. to inch Memoir, M 62. * tru© 

value, 68° 62' 52\ * Plan of Roree, Sukkur & Bukkur, survd. by Anderson A Durand, drawn by Lt. A. 

Broome, Ben. Art., 1839. ‘also fixed by E<lw. Sanders. *miuo. 114 (4), Defences of Bala Hissar, 
Kabul, 12-12-39 ; J, L. D. Sturt. «F<ibk. M 564 gives mean lat. Kabul 34° 30' 15"; true value 
34 ° 3l' ; f T U .2 ]. ’ 10 Oat, ( 479 ); mbio. 113 ( 8 ), Koouar R. from Chuggar Serai to BescKKl, Wra. 
Griflath. 1840, NK. from JabilabHd. »ib. 12(10). » Miiio. 112(8), BoUn Pass, Dadur to Quetta, 

Durand*. mrio. 116 ( 33 ). Sanders to n.so., Herat, 16-7-40; DDn. 390 ( 99 ). 
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Herat had first been visited in 18J() })y Charles (Miristie | ii, 3 H 5 ]. and later 
by Arthur ('onolly, who had left England in Avignst 1829, and 
in 1830 rode from Tabriz [in the Caucasus] to Herat, tlien visited Kandahar, ami returned 
to India by the Bolan ... This was in some stages a perilous journey [ 2 (r^ ]. 

At the outset Conolly made for Khiva, to fin<l out wliother tliat State was in serious danger 
of being invaded by tlie Kussians ; but he was kidnapped and hold to ransom in tl\e (lesort. 
The ride to Herat was Bafo and easy ; he carried credentials from tfie Hritisli minister at 
Tehran...and was thouglit to J)e a diplorrwitic agent. 

In Kandahar, however, he had to conceal liis identity because the rulers...had been warned 
of the advent of an Knglisli sj)y. ... He owed mucli to the courage and presence of a .Moham¬ 
medan of Indian extraction, who nursed him when he wiis .sick at Kandahar, and supplemented 
Conolly’s own work in collecting information^ 

Conolly lost his life in June 1842 whilst on a mis.sion to 'rurkistnn. 

In July 1837 the Persians marched eastward intent on the invasion of Afghanistan 
and India [ 281 ], but were held up from November 1837 to September 1838 in a vain 
attempt to capture Herat, in the defence of which Eldn-d Pottinger^ distinguished 
himself. In 1839 Pottinger marched from Herat to Kohistan, north of Kabul, and 
later compiled a rough sketch of northern Afghanistan prepared mostly 
from native information. It rests on routes marked in red and blue separately, 'fliat marked 
red—Herat-Siripul-Bameean-Kabul, also Herat to Sirisiik—was travelled in the end of 1839 
by Dr. Richie, of the Medical Establishment of Bombay, and myself. The part between Herat 
and Kila Now was surve^yod by Captain 10. Sanders of the Bengal Engineer Corps. That from 
Kiln Now to Zerguh in Koochu by myself with the aid of Dr. Richie and, I being there disabled 
by an accident, the remainder of tiio route was surveyed by Dr. Ricliio alone. 

The route marked l)Iue—Herat, due riortlv™was followerl by Capts. Abbott & Shakespeare, 
of tlie Bengal Artillery, in going to Khiva^, 

Abbott\s jouruoy, with Shakespeare’s route to the Caspian, is described in 
Abbott’s published narrative Heraut to Khiva^. and appears in a “protraction 
from Lt. Shakespean^’s route from Herat to...Ajcxandrosky on the Cavspian Sea, 
1841, scale 39 miles to an inclr’^ 

“ A Map of Afghanistan and part of Baluchistan” that was compiled in 1840, 
scale 8 miles to an inch, at the Surveyor Cenerars office, bc^ars acknowledgment 
to the following surveys besides those used for the ma};) of Sind [ 246 ]; 

Route marched by the Indus in 1839, from Baugh, via Kandahar, Ghazni, Cabul, and Peshawar to 
Attock, by Major VV. Garden, Bengal Array, scale 1 inch to 4 miles®. 

Chart of the Indus River from Mittun Kot to Attock, by Lt. John Wood, Indian Navy, 1838, seal© 

1 inch to 2 [ geogl. ] railest 

Route of the British Mission.,.Kandahar to lIiM^rat, 1839, Capt. E. San(kir.s...and Lieut, North [ 284 ]. 

Map of Seistan and soira* of the neighbouring countries, })y Lt. Edward Conollv and Sergeant J. Cameron* 
1839, ... I inch to 4 miles. ... [ 2 S 2 ]. * ‘ * 

Capt. Wade’s rout(‘a in his dilferent missions to the Punjab, surveyed by Mr. Nathaniel Hodges, 
Sub-Assistant Revenue Surveyor, in 1838; 1 inch to 4 miles f 273 ). 

:\ rough map of Paropa nisaii. compiled and elaborated by Major Eldred Pottinger...!839, based on 
.surveys by Dr. Ri(rhie. ... Protrae(,(\d in the Surveyor General’s Ottiee, Calcutta [ j. ... 

Sketch of part of Up{K 3 r Sind, by Lt. Jacob, Bombay Artillery. 1 inch to 2 2 3 rd miles [ 240 | 

Several maps by officers of the Quartermaster (Jenfual’s department, Bengal, 
are countersigned by William Garden. n.Q.M.a.—John Paton, ( Jirishk, Kaiidahar. 
Kabul, 18.3!> -Arthur Becher, (ihazni and surrotinding country^. There is a “ Survey 
and route from .Jummait in the Ghilzai country to Pishin valley, via Lewa Tunga 
Pass”, by Lt. Creed, Bombajr Artillery, 1840®. " 

In an account of a map of “The Ba.sin of the Helmund”i® which lie compiled 
after the war, William Fraser-Tytler describes several surveys of which little or no 
reference has been found elsewhere. In December 1838 he had 

received orders to proceed to Afghanistan witli the Army of the Indus as assistant in the 
department of Col. Garden, the d.q.m.g. He remained in the country till December 1842. 
He devoted the whole of lus spare time to the collection of geographical infonnationih 

> Davis ( 19-40 ). * nephew of Henry Pottinger [ n. 437-8 ]. ’ 10 Cat. (472); 10 Maps ( 38 ); 

Heraut to Khiva & St. Petersburgh, .Tamos Abbott; miuo. iil (4) includes Pottinger’s ■‘rough .sketeh”. 
*reviewe<l 1844 ( li). *mbio. 115(18); 10 Oat. ( 472-3 }. 'includes Sturt’s survey Kabul to 

Bamian; Broadfo<it.. Ghazni to D.I. Khau & Peat, Quetta to Kaiat. 10 Cr/i. ( 478 ); in 2 large sheets; 
MEIO. Misc. U-0-39. ’Surveyed, on downward journey from Attock after May 1838 [ 278 n.i ]. «mkio. 
112 ( 23, 36-41, 46-7, 71 ); MIbc. 8-0-39 ; 7-0-39, sketch of All Masjid, Geo. Thomson. • mrio. 1 16 ( 24 ). 
Oat, ( 480-1 ). surveys of Kunar valley, mrio. 113 ( 5-7 ). 
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He records that 

Edward Conoll>-—brother of tho...otBcer who was afterwards mimlored at Bokhara [ 283 ]— 
accompanied l)y Sergeant Cameron, ...made an adventurous journey in 1839 from Persia to 
India by Herat and Sistan Lake, wliich he w^vs the first to describe with any precision in his 
Sketch "of the Physical Geography of Sistan^f pi. t 6 ... 

Conollv’s surveying work was executed by Sergeant Cameron ( who was afterwards 
murdered in the Khaibar Pass ) except tlie route across tlie desert from Sistan to Kala Bisht 
on the Helmund, which Captain ConoIJ\' himself sketclied as his companion w^as struck do^im 
with fever. ... Conolly's map was publislied at tl»e time-, and reproduced in the Quartermaster 
General's oflice at Simla in 1872, scale 8 miles to an inch. 

Frasor-Pytler himself made ‘'a careful and detailed survey of the valley of 
Kandahar’\Mnd reconnoitred the Arghandab and Helmand valleys to tlie west, 
that were alsf) skirted by Sanders and North [ 282 |. The Biigran, a tributary of the 
Helmand, w as surveyed by CV) 0 [)er, aud Patt-enson was seut down tlie Helmand to 
connect with Christie’s route at Pullaluk f ih ]• ‘Avas soon afterwards 

murdered by some mutinous troofis at Kaudaliar”. 

The country to the ca.st, e.spccially the Guwal valley atnl the region of lake Alhstadeb, was 
surveyed by Ideut. Broadfbot and partly by tlie Bombay forc(\ .. The valuable work of 
Lieut. vStiirt from Kalnil t<> Bamian was uufortuuately lost [ 283 n.(> 


[ I I I' .-..O 

A Survey of ike entrunccH of tht‘ T*asHC8 on the Jlmlwan 1‘roiitier ketween the IVloola. and Bolaii Passes 
a part of nortkeni (Xitckec, to which is added a survey of the Bolan l*uss to Quotta, Mustang Nusliki, 


Much survey was also cariital out by officers of the Bombay army [ 246 ]^ 
principally under the direction of Neil Campbell, Q.M.U., wlio.se signature is often 
the only one appearing. Most of these were emliodied in the s. 0 . 0 . majis of 1840 
and 1841 | 246 , 287 , ], others being- 
A 

with a part ( 

etc 8urve\^ed hy G. Le Messurior’. 

Survey <)f the two direct routes through the Jhallawan 8tat('s of Balueliistan, leading from Kclatok, 
to Somniani ( near Kuraclii ) hy M;ajor Le Messurier and bt. Robertson^. 

Survey of Sind, part of Balueliistan an<l Afghanistan, [principally hy g.\i.o.’s Department, and showing 
the routes marched hy the Bombay Division of tlie Army of the Indus, from the moiitli of the Indus to Kabul 
and Kalabagh, and Kabul to Peshawar, 1 inch to 16 miles ; 38B. , . . m . 

Survey hv q.m.<j.’h I)e[)artment through Sind, Ihiluehistaii, KlBirosan, to Kandahar; Karachi to latta, 
Hyderabad, Sehwan, Larkana, Dadur, Kandahar. ...28tii June 1839*. 

Survey around Cabul, including the Koh-i-Datnun f 279 1. and part of the Loghur districts”. 

Route from Dera Ghazee Khan to Kandahar, Sketches and views of Bolan Pass, near Kueterw, 1839-40. 

None of these surveyors working on and beyond the north-west frontier 
belonged to the Surveyor Gemwars department [ i, 10 ]. 


^JASB TX (710). “MKio. 113 (44-50). Route Ghilzai to Kabul, Eraser Tytlor, Mum. U6 
( 30 ) • kandahar. ib. Misc. 3, HM)~39. ^ Oeo Man, I, 1874 ( 1-4 ). Lviiuo. 113 ( 33 ). Cat. 

} 479 ) * MRio. 116 ( 34 ), with notes on copper, antimony, and lead, and barometrical Bection. ’ mbio. I ] 1 
( 43 ); 112 ( 3, 6, 7. 18. 48 ) ; 113 ( 39 ); 10 Maps, fiv. iv 12 ; v. 3 ; m ; 10 Cat, ( 136-7 ), Lv. 4. «ib. 
112 ( i-7 ). 



AFGHANISTAN & THE NORTH WEST 


Reproduced from map, scale 65 ni. to inch, compiled in Q.M.Ci,’s 
office, Calcutta, U> accompany Report on Central Asia dated 1869. 

Compiled largely from military surveys made during Afghan Wars 
1839- 42, and explorations of Bumos, James Gerard, and John Wood, 
1832-8 [ch- xvi ]. 


CHAPTKR XVll 


MAPS: BENGAL PRESIDENCY 

Bengal Districts — Maps from Kevenue Surveys - Himdkiyan Areas Quarter¬ 
master-Generar s Dejf^H 2 rfment~~Afghd^^^ the North-West - Calcutta Drawing 

Office — Survey Committee, Calcutta, JH37-41. 

I N spite of the continued efforts of Colebrooke and Hodgson, there were in 1830 no 
maps of t he Bengal Presidency t hat could sufiersede RenneJrs manuscript 5 -mile 
“Or puhlislied i 2 -mile — maps, which were both sadly inade(|uate and almost 
unobtainable [i: 22 b ; iv. 2 ()i -2 J. The new quarter-inch Atlas could not be 
compiled until the results of the ( beat Trigonometrical Survey became available. 

The Directors asked that district officers should be provi(ied w ith maps of their 
districts, and tliat a map should be sent home shewing all district boundaries [ jir, 
276 ]. Everest found this difficult ; 

The map...shewing the boundaries of all the districts shall bo prepared with tlie least jaacti- 
cable delay, and the district maps for the Collectors and judicial authorities...commenced uy>on. 
But as no documents...are forthcoming exhibiting the present boundaries...(l^eiineli’s 
Atlas delineating only the old boundaries ), ... circular letters [ may ] be sent...to the several... 
authorities to furnisli.-.a list of villages in each ]nirgunnah, and the number of purgunnahs... 
in each district, ... with such...observations...as may enable me to have the maps constructed^. 

The Revenue Department pointed out that 
as many districts contain 2 or 3,000 villages, ... the information...would be so voluminous as 
to be unmanageable. Besides which, in the permanently .settled provinces at least, it is doubtful 
whether the information could be given with any accuracy. 

The following may perhaps be found a more practicable...plan. There are 21 Divisions 
[ 287 ]. ... Of each Division a map may be constructed with lithograpliic ink on transfer 
paper, ... 8 or 10 miles to an inch. In the map may be entered...tlie cities, towns, villages, etc., 
and the general features...such as rivers, lakes, mountains, etc., but not the local divisions or 
boundaries of purgunnahs, tliannahs, zilJahs, etc. 

Nine or ten copies of ea(^h...may be proi)ared by the lithographic process, and the stones 
bearing the impression be preserved. One copy may be sent to each public officer in a Division, 
... to mark...the stations of polic^e or revenue officers, and to trace...the boundary, not only of 
tlie zillah, but also of each subordinate police and revenue Division. 

Ihe maps thus filled up may be compared and corrected in your office, and the details 
inserted on the lithographic stones. ... The completed maps may then be struck off. From 
these materials the map required...may be easily and accurately prepared. 

You are also requested to prepare for...this off ice...maps of the province of Airakan and 
of the Saugor and Nerbudda Territories^, 

Everest accepted this procedure, recommending the 8-mile scale ; 

As the Saugor and Nerbudda Territories form a tract...quite detached from the revenue 
provinces, I have ordered a map...to be prepared, but the province of Arrakan being included 
in the 16th, or Chittagong, Division, it will be incorporatod in the map of that Division®. 

From 1820, whilst the Nagpur Territories were administered by a British 
Resident on behalf of the infant Raja, the Saugor and Narbada Territories^ were 
ceded to the Company and placed under a Political Agent. They had not, therefore, 
come under sun^ey by Norris [ m, 90-3 ; pi. 24 ; iv, pis. 1 , 3 ], and in 1830 William 
Sleeman, who was starting his campaign against the thugs, had complained that 
there is...no map of the...surrounding territories and...I shall labour under great disadvantages 
in attempting to intercept the gangs of dacoit8...on their annual murderous excursions. 

• DDn. 866 ( 227-9 ), 22-7-31. ^ DDn. 261 ( 68-68 ), 26-7-31. • btc. 11-10-31 ( 21 ) * SaDcor 

dtote., Saugor, Damoh, Jubbulpore ; Narbada dists., Mandla, Seoni, Narainpur, Hoshangabad, Nimar, Betul. 
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Maps : Bengal Pkesidenoy 


It would be to me of very great importance to hav^o a skeleton map...north and south from 
Madras to Delhi, and east to west from Calcutta to Bombay, and containing all the principal 
rivers and lines of road, with all the principal stages at which travellers halt, and all,..ferries 
at which they cross the ris^ers, together witli all the seats of our civil and military estab* 
lishrnents. ... 

Such a map...would enable me to direct with mucli more efficiency the operations... 
after these horrid murderers than I could otherwise do, for I shall bo often liable to direct 
them upon a wrong road, and to lase time by doubts and mistakes^. 

District officers were very vague about the limits of their districts, and sorely 
worried by the lack of authentic records. Everest tells tlie magistrate of Barasat, 
in the 24-Parganas, that the only map of his area was one 

by Captains W. E. and Hugh Morrieson of...part of the Soonderbuns [ ri, 16 - 7 ]. ... But even 
this map exhibits 5 or 6 blank spaces, amounting to nearly ono-fourth...of the whole district. 
No plans in this office exhibit tlie exact boundary of tlie Barraset District^. 

In 1837 th(^ Indian Law Commissioners asked for 
a map of all the provinces under the lieiigal Government, in which the districts under the 
jurisdiction of every zillah court may be (coloured distinctly. ... The distnets under...every 
Magistrate and Joint Magistrate may he shewn by black lines, and pergunnahs or other similar 
local divisions may bo marked out by dotted lines. ... 

Rivers and navigable cliannels, great lines of road, tlie stations of all Courts, ... of daroghaa 
of Police or other officers exercising the powers, ... the dependent outposts of police ; towns 
and extensive villages, ,,, hills—large lakes...and jungles-- should appear in this map. ... 
An estimi^te of the population of every town or large village...may...accompany the map. 
... The population of every pergunnah or similar local division should be noted in the same 
statement, and...the number of village.s’ estimated to contain loss than 4,000 souls*** | 1^22 |. 

This formidable demand reached De Penning at (/alcutta, with a call for 
a copy of each of the best district maps for all the districts of the Lower Provinces, one for 
each district. When the particular boundaries of a district may not be marked in any map 
in your possession, a(’Opy of the liest map of the conn try... may be sent, in wdiich the mofassil 
authorities will...mark off the boundaries to the best of their ability^. 

In 1833 Everest was anxious to help the Commissioner of Meerut® through 
whoso Division he was laying out the Great Arc, and he directed De Penning to 
prepare a map of the Division on scale four miles to an inch ; 

I wish this map to be done in the best possible style. ... I know there will bo some diffi¬ 
culty about ascertaining the boundaries, but if you...will...tell me exactly...what is wanting, I 
shall perhaps, by means of the Superintendent of Revenue Surveys, be able to supply the 
deficiency®. 

The Collector of Ghazipur was trying to collect a map of his district; 

The materials were all put into the hands of Mr. Osborne’, a professional surveyor attached 
to the Opium Department, by whom tliey have been very neatly and correctly arranged but, 
unfortunately, owing to the refusal of Government to indemnify that gentleman, ... we have 
still to lament the want of a record of such universally acknowledged usefulness. ... 

Despairing of being able to raise by private subscription a sum sufficient to induce Mr. 
Osborne to undertake the publication of his map, I put myself in communication with Mr. 
Thomason, the Magistrate and Collector of Azimghur [ 223-4 ]. From that officer I learn...that 
ho obtained a map of the District of Azimghur compiled at the Surveyor General’s Office when 
he was appointed to his present charge®. 

The 8 -mile maps promised by Everest [ 285 ] became available to the public in 
1841, when Tassiri published his ‘‘New and improved Map” 

of the provinces of Bengal and Behar, witli Benares and adjoining territories, exhibiting the 
district divisions, the civil and military stations, and police thanas, and likewise the principal 
indigo, silk, and sugar works. Compiled from the most recent surveys, and best information in 
the possession of Government and private individuals, by J B. Tassin, 1841. Scale 8 miles to 
1 inch [312 ]. Mounted on cloth and dissected ; in four sheets®. 

Other maps were produced by Charles Joseph [ iii, 321 n .3 ; iv, 267 ] ; 

Map of the 13th, or Bauliah, Division, comprising the districts of Dinajpur, Rangj)ur, and 
Rajahahi, and the joint magistracies of Bogoora and Pabna. Compiled from Major Renneirs 

Ho AOG., 18 -11-30; DDn. 202 (04 -0), » DDn. 200 ( 2()H ), 29-0- 32. HlDn. 296 (94-5), 
23-^0-37. ^ib. ( 91 2 ), 27 7-37. •''from (Auruir. 20-11-33 ; DDn. 82 ( 440 ). ®ib. ( 441-2 ), 22-11-33. 
■^Geo. ORborue, posHibly relatcO to Henry and Win. [Tri, 403 ]. “DDn. .34.5 ( 19 21 ), 21-3 30, Imp Lib 
M P ( 39S ) to Mapfl, 1 ac, 17 ; 10 Cal. ( 109 ) ; Miiio. 41 ( 27 ). 
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( 1764 and 1772)—Captain Wilcox's ( 1830 :11 ) and Captain Kitzgorald's ( 1824 -25 )—surveys 
in Surveyor (Jenoral’a Oflice, in 1841. Scale 5 in. to inch^ 

Map of...country iietween Para?inath Hill and ,Juggurnath Pagoda, and extending 64 miles 
east and west of the Meridian of Punisnath. ... Scale 8 m. to inch. 1832^. 

It was not until the rewenue surveys were well advaneed that any satisfactory 
map of the district boundaries could be compiled. The Ih-mile map of the North- 
Western Provinces of 1836 was the first to show them in a general way [ pis. ii p. 
Tlie following were the revenue divisions and districts of J 833 [ i ; 


DiviBion 

NTninber 

Sudder, « 
Hdqr. Stat 


Dellii 

TorritDry 

8augi»r & 

J ubbulpore* 

Norbiidda 

TerritorioM 

1. 

Meerut 

2. 

Agra 

3 ! 

Furruckabad 

4. 

Mooradabad 

!y. 

Bareilly 

6. 

Allahabad ... 

7. 

Hameerpore 

8. 

Benares 

9. 

Ooruckpore 

10. 

Sarun 

11. 

Patna 

12. 

Monghyr ... 

13. 

Bauleah 

14. 

Moorshedabad 

16, 

Dacca 

16, 

Chittagong 

17. 

AsHam 

18. 

Allypore 

19, 

Cuttack 

20. 

Burdwan ... 

The 8-mile maps of 


Coniponciit Dintrieifi, or Zill.ihB 


Delhi Pauipat—Gurgaoii—lliHuar—Kohtak. 


Juhhulporc—Saugor—Sc'oiicc—Hatta—Hohlie- 
X a Tsi ug j )oi >r— Ka i t oul . 


H()«huugal)ad—- 


Mecr u t— Saharuiiporc—Moozafi'ama ga r— B vil a 11 duh ah r— 1 >ch ra 
Dun. 

Agra—^Aligarh—Muttra { Syabad ). 

Furruckabad—Mynpoory—Sirpoorah [ Etah Ktawah—Helali. 

Mooradabad—Nagina [ Bijnor ]—Sahoswon [ Budauii ]. 

Bareilly—Shahjehanpore—Pillibheet—Kuroaon. 

Allahabad—Futtebpon?—Cawnpore. 

Hameerpore or Oalpeo—Banda—( Eorth A South Bundelkhand ). 
Benares—Mirzapore—.7 aunpore. 

(j oruckpore—Azimgarb—G hazeepore. 

Sarun—Shahabad—Ti rhoot. 

Patna—Belmr—Ranighur ( now Hazarjbagh ). 

Bhaugulpore—Monghyr—Maldo—Pumea. 

Dinagopore—Rimgporft—Rahahahye—Buggoorah ( Bogra ). 
Moorahedabad—Beorbhooni—Kuddea. 

Dacca—Dacca Jelal pore—My men Hing. 

Arracan—-Chittagong—Bullooah [ Noakhali ]—Tipperah. 

Assam—N.E. Rungpore—Shoerpore—Sylhet. 

Bsekergunge—Jessore—Suburbs of Calcutta—^24-Pargannahs. 
Cuttack—Khoordab—Balasore—Midnapore—Hidgellec. 

Burdwan—Jungle Mehals—Hooghly. 


1840 the political officer at Jubbulpore contributed 


observations made by myself with a Trough ton's reflecting circle while passing through portions 
of the Sagar and Jubbulpore districts. P^qual altitudes of the sun...and meridian double 
altitudes of the sun or a star.. .having been taken at almost overj^ halting place in my route, 
... the time employed being a pocket chronometer. ... Six exceedingly rough sketches on 
country paper...[ were ] made by me on the same route with prismatic compuas and tripod, 
in which no other measurement was effected than that twsurnable for the time employed by 
my horse in walking. ... 

[A] map...dated May 1834...was furnished by the Revenue Survey Department at 
Allahabad...on a scale of 8 miles to an inch, ... including the entire territory under tliis Agency. 
The dinounutiveness of its scale would...render it of little service to a district officer. 


The parts of the large engraved map which are applicable to my requisition are Nos. 70 
and 71 [pi. 23 ]. Notliing can be more admirable than that portion of the latter which re¬ 
presents the pargunnahs...below the ghats. ... Hatta, especially the part lying along tlie Sonar 
River, is also correct, but this is certainly not the case with the more westerly part of it which 
represents the northern portion of Jubbulpore, ... 

For tlie southern portion of the Jubbulpore District which formerly constituted that of 
Seoni, ... there exist very few correct materials. Should you consider documents such as 
those which accompany this...of any service, I should...be able to furnish...similar data... 
between Jubbulpore and Seoni, and eastwards from tlie latter place through the Mandla 
pargunnah into Sohagpur, and thence westward back again to Jubbulpore. ... No survey has 
been made of the tract so included [ pi. 3 ]. ... 


* MBio. 42 ( 1 ), original ms, ; Hooghly Dist.; MBio. 38 ( 7-10 ). *ih. 60 ( 16 ). 28 ( 10-18 ). 

*DDn. 316 ( 69-71), 16-8-33. 
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When in Calcutta at the end of 1837, ... 1 had a map pref^area in your ofHoe under...Mr. 
I >6 Penning of the route through Chutia Nagpore to llattanpur, preparatory to rejoining my 
station of Seoni by that route. While traversing it, I took observations similar to those which 
accompany this. ... Those...I...forwarded to a youth named Behari Lai, at present studying 
in the Kirk Assembly’s institution in Calcutta, for...the calculations required. ... 

There exists in tliis office a map of all Jubbulpore f)ro[)er. ..north of the Narbaddah, except* 
ing Sohagpur. This ap{)ears to liave been pre{>iired...by Major Home, ... cluetiy from informa¬ 
tion obtained through native.s. ... I find it to lie most surprisingly correct [ rii, 87 ]i. 

Three months later he forwarded a sketch along the Mirzapur road, 
with...observations taken at my sov'oral halting places. I also forward a second sketch... 
exhibiting a portion of tlie ricli haveli tract^ west of Jubbulpore [ and adding to l.. .the work of 
Captain Kobl), formerly Assistant Quartermaster (Jeneral at Saugor [ in, 409 ]. ... A third 
sketch...is that of the environs of Seoni by Captain Wheatley, ... and a fourth is a sketch... 
by the same officer of route from Ramnagar via Kamgarh to Amar Kantak, ... with only an 
approximation to correcdness. 

He suggested that Bedford should send him a rougii copy of Ids official ina{) 
that the spelling of names might be checked. He further reported that 
Dr. Spilsbury, our Civil iSurgooii. wiio yearly accoriipaiiie.s the Ci>mniissioner on his tour, and 
has now twice visited Arnar Kantak by different routes, has rocentl\ completed a sketch 
which has been neatly copied on a scale of 8 miles to tlie inch by Ca|)tain Reynolds, Super¬ 
intendent in the Thaggi Department, of the ct)untrv between that plat^e and Jubbuljior© [ 271 ]'**. 

In due course district maps became available from the revenue surveys, though 
the earliest had no trigonometrical control [ 228 ; 2Si) -i )0 j. ''rhe various general 
maps published in England, sucli as those by Arrowsmith and Allen were very much 
out of date. It, was one of these that De Penning sent up to Kverest in 1834 ; 

I have at last suci'eoded in pundiasing a good map of [Bengal and Bahar for the trifling 
sum of 8 a. Hs. 2 in lieu of the one injuretl in its transmission to you [ 290 J. The map is 
mounted on cloth and rollers'*. 


Maps from Uevem e Surveys 


Though from their start the revenue^ surveys of the Ppper Provinces had been 
recognized as valuable material for topographical and general maps, and the 
surveyors had been directed to sketch in ali the main features of their village areas 
to that end ( in, 150 , 15 S ; pi. 24 ; iv, 233 ]. they could not he accepted for the 
Atlas of India until linked u]) by the Creat Trigoiiornetrical Surr ey | 30 ^ ]. 

Field surveyors showini all their topograplucal detail in the “general” or 
pargajia maps, which they reduced again to the ] inch scale as “geographical maps 
Though they were relieved from the preparation of thes(> latter by the Conference 
of 1 833 [ 211-3 ], the necessary material w^as sent in to the Deputy Surveyor General, 
and largely incorporated into the 8 -mile maps lithograithed'between 1834 and 
1840 [ 285 -6 ]. 

Among the maps completed by Bedford is a large paste up on the [ inch scale 
covering all the revenue surveys of the North-Western Provinces, 1828 -42, 
showing district boundaries and names, and anotlier of the dmb from Allahabad 
to Delhi, scale oj miles to an inch^k After his transfer to Calcutta, the llevenue 
Board established their own litfiographic press at Allahaliad and, to meet local 
demands, printed off district maps roughly compiled from the revenue surveys^ 
[ 313 1- They realised 

that the enormous expense...in preparing accurate maps has been rmvdo to serve only the pur¬ 
pose of Revenue. Valuable surveys, after their immediate purpose has baum completed, are 
thrown aside as little better than lumber, and in a few years a great f>art will not he forth¬ 
coming —will be destroyed by damp and insects—or at least rendered difficult to decipher_ 

unless means are Liken to multiply copies, anrl reruier them useful to the public. 


^D. McLeod to dsq., DDn. 300 ( 88-01 ), 2 -6--40. * government land-s f t; 144 n. i 1. *^DDn 390 
( 137-9 ), 11-9-40 ; JASB. IX, 1840 ( 889-903 ) ; Patrick Alex. Reynolds ( 1800 -68 ) ; Mad. Inf. ^DDn. 
307 ( 63-4 ), 11-4-34. •mrio. 17 ( 32 ), Delhi & upper dodft 4 m. to inch, April 1831 *16 28 ( 33-5 ) • 
Central doab, June 1834, and many others, •mbio, 15 ( 37 ), 16 ( 1 ). Uoma by fd. units, othersai hdqm 
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The Magistrates* and Judges’ courts, the Commissiouors’ offices, tlio Military osttibliah- 
ments, which require to know the topograpliical details, ... are totally without means of 
procuring the information they may require. ... The Collectors’ Offices have...hut few detached 
pergunnah maps for their use, ol)tainetl througli tlio kindness of the Surveyors aind abstracted 
from the settlement pajaers. 

They urged that this state of things should no longer be sufi’ored^, but Bedford 
challenged their suggestions ; 

The expense of preparing imips...was by no means confined to “revenue purposes”, for 
a general geographicMil map of tlie North West Provinces was, to the time of my leaving Allaha¬ 
bad, under compilation f pfs. 4 , 11 ] in which, by instructions from tlie Surveyor General, ... 
every station of the Great Trigonometrical Survey met witli by the Surveyors was introduced ; 
also all conspicuous objects...likely to be fixed by the junior linos of that survey [ 233 ]. ... 

This loads to me the second mis-statornent, viz., that Collectors were merely supplied with 
a few detached purgunnah ma]:> 3 , and that “through the kindness of the Surveyors”. So far 
from this being the ccise, in every survey District Collectors received from the Surveyor ( not 
from his kindness, but in the common routine of office duty ) a book of plans, and a general 
map of ovary y>ergunnah as soon i^s they could be prepared after survey. 

Originals or duplicates thereof were transmitted to my oflice, not to be “thrown aside as 
useless lumber”, but to be compiled into the valuable map above-mentioned for geographical 
purposes, and ultimato verification by...points fixed by tine Great Trigonometrical Survey^. 

Tlie maj)S lithographed at Allahabad, were of definite value at the time, even 
though the compilation was iar from trustworthy, and the detail shewn by the 
surveyors after the speed-up of 1837 was of the scantiest [ 218 Y, Their prepara¬ 
tion w as, however, supported by the Survey Committee at Calcutta [ 297 . 302 ], and a 

resolution of the Bengal Covemment was passed on to Bombay where revenue 
surveys had practically no technical control [ 237 ]. 

From those every proprietor ought to be able to obtain at a trifling cost a map which 
should be a record of the boundary of his property and of its mirnitt 3 topography f 181 , 206 ]. 
All the original maps must be drawn down to the most minute details according to one plan, 
... capable of being at once understood^. 

Bedford did not hesitate to point out that ‘"there never was any great native 
demand for plans’’^, 

Markham notes that the Suiwmys of the North Western Provinces were 

as geographical material...perfectly U 8 elo.ss [ 218 ]. Those wore the materials from which the 
geographical maps on a scale of four miles to an inch were lithographed at .AlJahabad, after 
having boon rodncod by native draftsmen. They have no trigonometrical points, and no 
basis of any kind ; yet from these maps the sheets of the Indian Atlas have been filled up*. 

He was not quite accurate, for none of these Allahabad maps was sent to 
London. It was not until 1844, after Wrougliton had succeeded as Deputy Surveyor 
General, that sufficient trigonometrical data became available. He then had them 
adjusted to the Great Trigonometrical Survey and re-lithographed at the Gcveniiment 
Press at Calcutta [ 311-2 ]; copies were then sent to London for incorjioration into 
the Atlas sheets’. Similar district maps were then compiled for the Low^er Provinces, 
though Cachar [pi. 9 ] and other eastern districts were not connected to the tri¬ 
gonometrical survey for many years. 

The following is a typical descriptive note ; 

Memortuida to accompany the lithographod Revenue Survey Maps intended for trans¬ 
mission to the India House. 

Map of the District of Cawnpore, surveyed by Lieut. S. A. Abbott in 1938-39, scale 4 
British miles to the inch. Tlie meridian lines and porporidiculara thereto are drawn. Conbiins 
table of co-ordinates of the principal survey points of the districts of Futtehpoor and Cawn¬ 
pore and the Ganges River. 

The inflections of the boundaries common to Etawah and Farruckiffiad correspond nearly, 
but the extreme distance from the Jumna to the Ganges somewhat differ, this map giving 

ifrom Rev Bd. Kwr., 14-6-39 ; beo. 10-10-89 ( 6 ). *from DSG. 5-9-39 ; bbc. 10-10 39 ( 11 ). 
^v.unio 24 ( 10a ), Allah&bad, 4 m. to inch, drawn Jaynarain BiswaH, exd. M. Burke; ib. 24 ( GO ); C'awnpore; 
autoff. H. M. Elliot; 70 ;( 206 ); Honry Miers Elliot ( 1808-62 ); bcs. 1826 Sec. toRev. Bd. 

^BBC. 2-9-30 ; Bo BO. 101, 1839 ( 79-121 ). ®DI>n. 297 ( 173-6 ), 6-11-39. •Markham ( 181 ). ’DDn. 
469 ( 78, 231-6 ), from DSG. 1848 ; meio. 6 ( 1-2 ), Delhi; 1824-40, recompiled 1848, 4 m. to inch ; litho. 2 
vole, of diet, maps, compiled 1845-61; corrected by gt8 . ; 10 CaU ( 166-6); JAS£. xiv 12-8-43; 
complete act for lp. presented to asb. 
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f mile in excess, both...of the Etawah and Farnickabad maps, while the distance between the 
Jumna and (Janges on the Futtelif)oor side shews a difference of 4J furlongs. 

The bearing o('corresponding lines on the Cawnpoor and Futtehpoor maps shew a difference 
of 40'. The same compari.son in regard to the Etawah map exhibit a difference of 60'. The 
only trigonometrical f)oints apfMirent to this district map are thostn of Christ Church [ 68 ] 
and Sevada House, both .situated within the cantonment s. 

The original from whicli this has been compiled is in good condition, and evinces as much 
care in tlie j)re|>aration as the generality t)f revenue survey rruii.)S, and from the comparisons 
made, I consider it in ev^ery way entitled to confidence^. 

The af)plication of trigonometrical control by connecting a few points long 
after the detailed survey liad been carried out from traverse lines—burdened no 
doubt by errors altogether indeterminate- - was far from satisfactory, as wan well 
known to both Everest and Waugh. Tliey repeatedly urged that for good maps 
it was essential that triangulation should precede the detail survey [ 214 , 233 , 262 ]. 

Many of the atlas sheets that were prepared from this doubtful material were 
still in use more than fifty years later. 


Himalayan Areas 

Reference has been made to a map of Kashmir compiled by Alexander (ierard 
from information collected from Indian travellers [ iii, 276 ]. An even more 
interesting map is described by Claude Wade, who writes from l^udhiana in 1836^ ; 

About 2 years and a half ago, a native of I3okhttra, by name Abdul Rahim, who had been 
residing for some time in Hindustan, af)plied for a ptwsport, stating that he was about to 
return through Kashmir and Skardo to Turkistan, and offering to give mo information relative 
to those countries. ... 

On his arrival in Kashmir ho for\^uirded a journal of Ills route passing through the hill 
State of Jarnmoo whi<^lu iw adding to the scanty knowledge...of the Sikh dominions, was an 
acceptable document. ... The famine w^hich occured in Kashmir about the time of hia arrival 
detivinod him there, ... and he employed liimself in collecting infoimation on tlie history and 
present sUktistics of that country, eomniunicatod to me in two octavo volumes of closely 
written manuscript, ... 

From the same soun^o 1 lately received a map, or...panoramic \'iew of the valley. ... Not- 
witlistanding the rudenoas of its construction...its value...consists in the extreme miiuitoneas 
of its information, there not being any plac!o, oven the most inconsiderable, omitted. ... I 
annex a few notes...of its remarkable features. 

My chief object...is to draw ..attention to...the countries lying beyond our frontier. It 
seems highly desirable...that means should be placed at my dispostil of availing myself of the 
services of any individual who may ap])ear...to posseas qualifications. ... 

With regard to the countries on and west of the Indus, ovorj^ prov ision has...been made. ... 
On tlie east and north of that river above Attoek, since the time of the late Mr. Moorcroft 
[m, 485 ] nothing has been done...to improve our knowledge...[ and ] keep us informed of 
passing ev^onts. ... The best of all rnodoB would no doubt be to employ an...enterprising 
European officer...without being further accredited than were Mr. Moorcroft, Lieuts. Conolly 
and Burnes, or the late Dr. Hondorson. 

John Henderson, a Bengal surgeon^ who ha(i visited New South Wales and 
Tasmania, made a “journey to Little Tibet [Skardo], (kxshmere, and to the 
Indian Caueasns [ i; 6 y]” and “introduced the silkworm of Little Tibet on this 
side of tlic Sutlej”. He died at Ludhiana 12 th March and Vigne laments 

that las death “has <leprived ns of authentic...knowledge respecting the valley of 
Suhat, Bonier, the valley of the Deer river, and iJie country of Bajawar”^. 

Though Wade’s intere.sts were primarily political and commercial, ho thorouglily 
understood the importance of correct geographical information, and this particular 
agent had indeed made a valuable contribution as the following notes will show. 

>DDn 468 ( 243-9 ), cf. iibto. sd. Wroughton. DSG., 18-9-46. 25 f 13 ), Myiipoori, 4 m. to inch; 
tables of gts. stations; Waugh’s ostinmte (if these rev. svys. and map8. PJl. ( 32™5 ). *l)Dn. 294 ( 202- 
14), 4-7 -30. •'‘( 1705-1S36) ; Crawford, ii ( SO 1 ); Roll ( B. 703 ) : A.s J. vxi. 1836 ( 12 ). ‘Hwut, 

Buner, Dir, Bajawar ; Vigne, i ( 119 ), ii ( 310 ) ; JASIL xm , 1S4.‘> ( 060 ). 
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The paragraph numbers correspond with references on liis maps. 

1. The Pir Punjal mountains, with 2 temples at the top of one of the peaks, near which 
passes the road to Lahore. 

On the mountains east of Pir Punjal is an extensive pool called Kaoair Nag^t ... four or 
five miles in circumference, and situated on a tableland. Two roads pass by it...in the 
direction of Jammu, ...named Nariyao and Kobal. ... The waters of Kaoair Nag escape 
into the valley by a cascade called Kharhel [ Haribal ], estimated...to be 250 yards in height. 

At the foot of these mountains is the pergunnah of Droair^ ... one of the richest in the 
province. West of Droair is a pass called Ladao^ by whi^sh the Sikhs enteretl Kashmir over 
the Pir Punjal. The Sikhs in their second invasion turned the Hirapur Pass by a road which 
leads directly from Dubjan to Shi'opian [ Shupiyan ] in tlie valley^. 

To the west of Pir Punjal is tlie pass of Catcha Duller, said to be very difficult. ... 

There are several passes between the Pir Punjal and Bara-Mula^, but from tlie inaccessible 
nature of the mountains...tliey are seldom used. The one trailed Toaah Maidan is the most 
traversed, and is the one bj^ which tlie Sikhs entered the valley on their third expedition. It 
leads to Poonch. To tlie west of Toaah Maidan is a liigh range called Quli Marg ( marg means 
a flowery plain in the Kashmir language ), celebrated for verdure and tlie richness and variety 
of its botanicivl productions^. 

2. Muzajfarabad, at a short distance above which the river JeJdam leaves the valley and 
enters the mountains. The Jehlam flows through the mountains at Bara Mula, where all the 
waters of the valley are collected. North oast of Bara Mula is the district of Kawraj [ Kajnag ]. 
There is a small stream named lloham [ Pohru ] running tlirough it by which all tlie wood 
used in Kashmir, whether for building or fuel is brought, the mountains towards its source 
producing timbers of every kind, and the largest cedars^ to be found in tlie province. 

Kaurraj possesses sulphureous mines which are said to be subject to irrujitions every 
thirteen years. The natives of this port of the valley are celebrated for their handsome features 
and fairness of complexion. 

3. The rood acToas the piiss to Khoyamir which leads to Skardo, or little Thibet. ... 

4. Road to Ladakh across...river...*S'md^, the source of which is not accurately known. 

5. The Takht-i-Sulehnan^, an isolated rocky hill near the city, from the summit of which 
Mr. Vigno, the English traveller, has taken a panoramic view'^. ... Southward...is the town of 
Pampur, ...surrounding which the saffron of Kashmir is principally cultivated. It is also 
famous for a sulphiu’ic spring, the medicinal qualities of which are held in great repute. ... 
There is another chalybeate spring in the vicinity. 

The grac*efully serpentine course of the river Jehlam between this place and the city is 
strikingly beautiful when viewed from a height, and so regular as to appear more the work 
of art than of nature. 

Near Pampur is one of the direct passes to Ladakli called Marewadwan. It comes out 
of Draaa, and is tlie way by which Zorewar Singh, the Sikh officer, lately conducted his expedi¬ 
tion to Ladakh, 

6. The Mai Sam, an avenue of poplars, 2i miles long®, contiguous to the...exercising 
ground of tlie Sikh troops. 

7. The fortress of Sherghar, built by Amw Khan, one of the Afghan governors, now 
occupied as a garrison by the Sikhs. 

8. The spring of Fer Nag, the lower of tlie two sources of tlie Jehlam. Tlie uj)j:>er one is 
a little to the east of it. From the town of Shahabad, near the 80 urc;es, ... there are three 
roads passing over the...mountains ; one called Qohan which leads to Kishtwar, the second... 
to the Bariahal territor 3 % and tlie third Nabughaii [ Naughug ], which...is not so much frequented. 
There is a still more direct but difficult road than either of these, BanahaP. 

9. A gigantic Hindu [ temple ], said to have been built in tlie time of the Raudus, some¬ 
times called Malian from the...low^ alluvial range on which it stands. Immediately to the 
north of the river ore tliree sacred springs called Caahmeer Bawan, built round with masonry 
and forming deep cisterns. 

There are three other placef> in the valley of equal sanctity wdth Matan, and ascribed to 
the same era. One near Wautiwan. The second near Patan, and the third on the top of the 
Takht4-Suleiman^^. 


*Konaa Nag; Vigne, l ( 292 ). ®Afgbau« under Alunad Shah Durani rimqnenul Kai=i)imir 1756; 
Sikh conque.st I81S-20. V^igne, i ( 146 8 ) lists 20 passes into Kashmir from all directions. Lv popular 
holiday resort from al)Out 1880. ^deodar. * Hindu name Shankncharya. ’cf. Montgomerie’s panorama 
of 1857 [ V, pi. 15 ]; MRIO. Misc;. * from Drojan, at foot of Takht, to 1st bridge, r. Melville’s town 
svy. of 1859, MRio. 183 ( 30 ). ®road from Jammu now crosses this pass. for description of these 
Buddhist ruins, v. Vigne, i ( 385-406 ) ; Percy Browm ( 175 -84 ). 
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1 (>. 'The old royal palace built by the Emperor Akbar, behind wliidu eiowned l)y a fort, 
ifl the Inll called by the Muhammadans Koh Maran, and by the Hindus Hari Parhat^ the a<^eno 
of the Sluili Shujah's ca|>tivity ( 281 ]. ... 

11. d’he celebrated p^arden ef Shaleinar, commenced by the Em]>eror Akbar and finislied 
by Alam^ir^. 

12. Tlie gardens of Nishat [ gladness j and Nasim, so called from tlie names of two 
favourite slaves of the Em].K)ror Jahangir by whom tlicy were erected^. ... 

13. The garden of Uiiwar Khari^^ ... generally iissigned to the accommodation of Eurojx»an 
travellers. 

14. The residencc» of Khoaja ( Khwaja J Mohammad Shah Na^^shband, a man much res¬ 
pected in Kaslimir...on account of his descent from one of tlieir most famous saints, and remark¬ 
able for his friendly attention to Europeans. ... 

U5. The lake called Oolar ( \Vnlar\ 25 inile.s long by 10 broad, at the north-western 
extremit y of the valley, having a small island on vt'hicli stands a niaBjid"^ built by Zynul Ahuddin, 
[ Zain-ul-Abadin J an early ruler of Ktishmir. 

17. The lake (nilled iJal, <‘ontaining several islands, the principal of which is i^alied Chohar 
Chinar\ from four large plane trees ])lante<l by Zynul Abuddin. It was iwlorned by a pavilion 
now in ruins, which was a favouriU^ resort of the Mogul fhnperors in their visits to Kaslunir, 
Two of the.so trees are still extant, noted for thr^ rii’hness and boaut;^ oi' thriir foliage. 

A neighbouring island called Koopalank [ Rupa Lanka | was laid out in the same manner, 
but it has been allowed to go to decay. 

The mountains approach very near to the eastern edge of this lake. ... There is an inter¬ 
vening space...from one to three miles. The ShaUmar gardens are confined in the roar by 
those mountains. ... Between the mountains and Shalemar is the village of Jhfartvan, wliero the 
Kashmir yiaper is chielly manufactured*^. 

About 1831) (Godfrey Vigne Tiiado a rough sketoh of Kashmir and its passes, 
for whicli a base of Mi)out tlina" miles was measured by Frederick Mac’kesoid and 
Hugh P'alconer [ 168 J. This was (mgraved at the expense of the Directors and 
published in Vigne\s account of his Trcivchs^. 

In 1841 a map of the countries to the east of Kashmii* from Laciakh to the 
Maniisarowar Lake was compiled in the iSur\ eyor ({enerars otlice from tht^ work of 
Moorcroft and Trel)eck of 1S2I—Hodgson and ElerlH it I SIB to 1821—Moorcroft 
and Hearsey of 1812 Ibirnes’ map of (Neutral Asia published by Arrowsmith in 
1831 -and the wairk of (hinninghain and Broome of 1839 | 2()() )^. 

Tn 1838 tlie Calcutta drawing office cornpihHl a map eotauing the Darjeeling 
hills south of Sikkim, taken mainly from tlie surveys of (diaries Weston of 1822 
[ IJT, 20 ] and a sketch made by Herbert in I83(d‘' | iii. 458 |, 

Everest’s chart of the (treat Are slmws rnueli of tlie dcdail fixed by soeondarv 

and minor work [ 80 i, 111 n.4 |. with many points of inter(\st in the hill stations.- 

Dchra Dun ; Survcyvor (huierars liidd otlice, Zepl)\ r Hall. (dirdwara ( Sikli Temple ) — 
Mnssoorie ; Banog, Hathipaon, Ikirk H()us(\ Ihiory. Abbey-- (Tinr JTuxk, 12,956 
feet-—Simla : Magnetic ()bservatory, 7.206 feet, (diureh, (hivernment House to 
east of ehundi, tlakho Hill. Tarib | d\ira ) Devi | 102 n.5 


Q r AKTEIIM ASTi:n-(i K.\ EKAT/s DEPARTME NT 

Few of th(‘ Qnartermaster-( hnuu’afs officers were now' employaal on field surveys 
daring [leaee time, thougli both Bengal and Itombay still pre])a^(^d maps of military 
interest. In 1831 De Penning asked for orders 

about maps roquiroH by t>a.|)tain (kinlcri, Ari.sistant Quarter .Mastor (lonoral, for...conHtructmg 
a sketch map of the Punjab. The maps now calleO for arc in daily use...lor the comjiilation 
of the Indus map [ 20 u i ], and whic*h is nt>w nearly ('ornfilotod, some delay having oecurred 
...from being obliged to sjiongc out a groat fuvrt of Liout. BurrioH’work to introdu(‘o CViptain 
Wade’s [ 273 ], thoro lieing a wide difforenoe between the two surveys. ... 

Miuilt by Jahangir ( lf>Or>-27 ), not by Akbar. built by Aaaf Khan, an official of Jahangir, 

'^near Mar Canal. * ruins still cxi.st on banka I. ''or 8 ono l^anka. ® I>On. 294 ( 202-14 ), 4-7-36. 
7( 1807-53 ) ; with Burnes to Kabul. 1837-8; Beu luf. ; DNIJ. ; iJl fi. 1 4 .p>, 472 j. ^ JRGS, xi, 1841 
( xlix ). »MUTO. 10 ( 23, 24 ). ‘Mb. 5(11). “TS. 7 ; part 2. 
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Sending out loaps from this ofiiee...in this irregular way, besides being at variance with 
the regulations, ... strikes the...utility of your office at the Presidency. 

Everest agreed that this was ''in opposition to the wishes of the Court of Direc¬ 
tors”, but could not object 

to any course...which my superiors direct and consider as regular. ... In like cases, under 
sufficient authority, I have sent documents under the custody of one of the draftsmen, 
with instructions always to bring tiiem back in the evening^ 

The Directors considered that once the Surveyor General put in hand the 
surveys necessary for completing the Atlas of India there should be no further 
need for the survey of routes by the q.m.g.’s officers^, and directed that the original 
records of all such earlier routes should be passed to the Surveyor General for 
incorporation in the Atlas. Everest was doubtful of their value and writes to 
Barton [ ii, 380-1 ], who was now Deputy Quartermaster-General; 

1 have examined the four maps whicli you have sent to me. ... As a general question, ... 
a map without a fieldbook is of no worth. If accompanied by a fieldbook, the data contained 
in the latter ought to be so clear and concise that qualified draftsmen in niy office...may be 
able to trace the course of each principal route without assistance [ iii, 194- 5 ; iv% 295 -6, v^9]. 
He hoped to be able to make use of any map that showed clearly any recognizable 
points that had been, or could be, fixed by the Great Trigonometrical Survey^. 

The situation was immediately clianged on the outset of tlio Afghan War, and 
the offices of the Qiiartermaster-f^eneral. both at Bombay and Simla, bustled with 
activity. Officers in the field, led by Niel Campbell and Garden, took every 
opportunity of adding to knowledge, and compilations were put in hand at the 
headquarter offices. It was some time, however, before the fresh material reached 
the Surveyor (Jeneral’s office [ 294 ]. 


Afghanistan & the North-west 

Barnes’ Map of the Indus and Punjab Rivers from the Sea to Lahore which he had 
submitted in December 1831 ^ [243-4, 274] had been incorporated, after consider¬ 
able adjustment, into a map compiled in the Surveyor Generafs office. The River 
Iiidius and Neighbouring Countries^, together with—his survey of south Rajputana 
[ III, 132-3 ]—Wade’s Indus and Punjab Rivers of 1833 , which was a bettor map 
than Burnes’s [273, 292]- Sandys’ surveys in Rajputana (in, 87 ; iv, 273 ]— 
White and Colvin, in Hariana [ n, 63-4; in, 24]—l)e 1 /Hoste and William 
Pottinger in Sind [ 244 ], Artlnir Conolly's route from Tabriz to Herat [ 283 ]— 
“but chiefly Elphinstone’s Map of the Kingdom of Cabul published 1815 , from 
Macartney’s map of 1809 ’’ [ ii, 271 ], This was reduced to the 32 -mile scale at the 
field office at Debra Dun, in 1837 , and lithographed by Tassin in 1838 as 

Map of tlic North-West Frontier of British India, including tlio Protected Sikh States, 
Lahore, Cashmeer, Cabul, Heorat, Candahar, Shikarpore, and Bbawaulpore, together with 
Siiide and Kajp<x)tana. the Indus Kivor, and part: of Boloochistant. ... In four sheets® [312 ]. 

Everest had already compik^d another map, scale 48 miles to an inch, which 
he signed at Calcutta in Octol)er 1832 , and had lithograplied by TassiiP [ 311 ]; 

Shortly l^efore I left England in 1830 the President of the Board of Control requested me 
to direct iny attention to...tlie western and northern frontier, and the countries bordering 
thereon. ... I liave had combined into one general map the jilans given by General Meyendorf 
of the tract between Orenbourgh and the Jaxartes^—the sketch by Count Mouraviev of the 
country between the Caspian and Khiva - the route by...Lieutenant Conolly [ 283 ). .. 

Should any fresli data be collected by Lieutenant Burnes, wIjo is now travelling in those 
regions, they will have to be introduced. ... 

The arrangement is chiefly due to the industry and aVnlity of my Head Draftsman, Mr. 
Graham, and the execution to Mr. Winston* [ in, 534 ; iv, 335 ]. 

> DDii, 307 ( 70 I ). 7 & 2n 4 31. to 0-3--32 ( 32-3 ). "^DDn. 2H1) ( 70 SO ). 17-0-.34. 

^T)I>n. 281 ( 7 -17 ). 1 12 31. soo ; April 1S.34 10 in. to inch ; 10 Maps, v, iv 12 ; JO Cat. 130. •'mrio, 
90 ( 11) ; JO Cat. ( 231 ). ’oho Lib. wall map 1833. */G Cat. ( 473 ) ; Baron Meycndorf’s map, 

Khanafr of Jiokhara, Tcvised by French Roval Staff Corps, lithil. bv Jervia, 1843; cuo. Lib. .1> ( 1 ) ; <nu,’S. 
xiJi, lB43(xxvi). "DDn. 283 ( 191-3 ), 29 10 32. 


294 


Maps : Bengal Presidency 


Burnes had Ins routes to Bukhara and the Caspian mapptid and published by 
John Arrowsmith [ 277 ]; 

On my return to Europe | 1834 ] I gave my original manuscript surveys, protractions, and 
the whole of the observations which 1 had made during a periotl of nine years, ... to Mr. John 
Arrowsmith. He embodied these in a large and comprebensiv^e map to illustrate this work. ... 
This map hfis l>een engravecl at his own expense, and is now published in the most public* 
spirited manner at his own risk. ... 

The larger map is sold separately...by all booksellers ; price in four sheets, 1h. ; in cover, 
7s. 6 d. ; and in case lOs^. 

The return journey by James Cierard was mapped by his brother Alexander 
[ III, 453 ; TV, 276 J, wlu) askt-d for 

a draftsman from the Surveyor Oenerttl’.s office...during my stay at the Presidency...to copy 
out part of the map of my poor brother’s route from Herat to Peshawar, as I...wish to sail 
for England as soon as possible. 1 shewed Sir Cliarles [ Mtdcalfe ] three sheets of the map 
copied by myself, and 1 intended to have finished the rest, had I been able. ... 1 have laid 
down wliole route on pa]»er, so it only retjuiros to be copied...under rny own inspection. 

Mr. Me Vicars ( 350 ]...has offered to complete the remainder, ..but he can only attend 

me in the mornings for about two liours, since he must be at the office by ten.He is a very 

good draftsman. ... The ma|) is intended for Sir (•. MetcaIfo“, and I shall draw u[> a memoir 
of its construct ion 3 ; 

The absence of a firm hand on the policy of map making was never more 
strongly felt than between the Afghan campaigns, when the Army was much more 
interested than was the Surveyor General, and when no single office liad access 
to all the material. Bedford appealed for help to the Quartermaster General ; 

Governmeiithave just called upon mo for a map of Afghanistan with all the newest surveys 
[ 282-4 )• At present we have very few indeed, and if Major Carden bo constructing a map 
with all the roi^ont information, it can hardly be worth while to commence on one here, until 
wo have better data. ... What we w^ant most are the jiositions of some of the principal places to 
be fixed by good observations for latitude and longitude. The latitude of Candahar in difierent 
maps varies to the extent of one degree and upwards^. 

He asked whether plans just received were based on new' observations, or 
‘‘merely taken from existing maps,^” and (harden replied that 

the only latitudes which I had leisure or opportunity of taking myself were those of Kandahar, 
Kabul, and Lahore, and I was obligingly furnisherl by Captain Sanders...with tlie latitudes 
of places between 8 hikarpoor and Kandahar, and by Dr. Criffitli...with those of places 
between Kandahar and Peshawar [ 282 ]*. ... 

I would...suggest...procuring the maps and plans of the...surveyors with the Army of the 
Indus, and who were supplied with the requisite instruments. 

Bedford than wrote to several of the field surveyors, and by September had 
received sufficient material to make a start, though “no memoir or report accom¬ 
panied tliese plans”". His official map was compiled and lithograjihed on the 
scale of 8 miles to an inch, in 15 sheets, and followed by a reduction on the 16-mile 
scale, crowded with names®. It showed nothing of the surveys west of Kandahar 
towards the Helmand, compiled later by Fraser-Tytler [ 283-4 5 pl* ^ 6 ]. 

In London Walker produced three editions of A Map of the Countries on the 
North-West Frontier of India, 24 miles to an inch, betweem 1841 and 1842— Kashmir, 

Ladakh and little Tibet, and Countries between the Sutlej and Oxns, 20 m. to inch®_ 

and a Skeleton Map of Afghanistan and Cashmir, 26 miles to the inch. Other maps 
were issued by William Allen and James WyJd. 

The Quartermaster-Generars office at Simla produced another map of Afgha¬ 
nistan in six sheets, scale 8 miles to an inch, drawn by Arthur Becher with fine 
bold hills. J'hough listed as Captain Garden’s map, it is countersigned by Bedford, 
8 th March 1842^^. Fraser-Tytier's map is thus described by Markham ; 

As soon as the Afghan war was over, ... Fraser-Tytler...began the compilation of a general 
map and completed it in tlie following two years. ... Map of the Western States of India and 
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f>/ Afgfianistan. ... Scale 16 miles to an inch. From the mouth of the Indus to Bokhara, 
and from the Sistan Lake to the longitude of Delhi. This map, with the original surveys is 
the most important geographical work connected with the Afghan War. ... 

The map wtis forwarded to England, and presented to the Cknirt of Directors with a memoir, 
through Captain Tytier’s father. ... Tlie Court...at hrst refused to accept the map because it 
had not been received through the regular otlicial channel: eventually...tlie new work...was 
embodied in a revised edition of Mr. Walker’s map which wtis issued in 1857. We suspect 
that one reason for tlie neglect of...Fn^ser-Tytier’s original materials was that the map of 
Mr. John Walker...had already been published, and that they an'ived too late. ... Walker’s... 
first edition (contains none of tlie work...collected and embodied in the map by...Frii8er-l’>i:ler^. 

A very full map on scale 16 miles to an inch was completed in the q.m.o.’s 
office in 1871, in four sheets, and one of Central Asia on redueed scale of 64 miles 
was drawn in 1869 by Captain C. J. East, part of wliich has been slightly rerlnced 
for plate 16^. 


Calcutta Drawing Office 


When Everest became Surveyor General in 1830 the Calcutta drawing office 
under the charge of John Graham was largely employed on the copying of old 
surveys for the cpiarter-inch Atlas, and the compilation of a few general maps 
specially called for. 

Everest reported that the 8 -mile administrative map rotpiired for the Revenue 
Department would stretch 12 degrees from north to south and 22 from east to west, 
measuring about 9 feet by 16. It w'ould contain 90 square degrees of actual mapping 
out of a total of 264 [ 285 ]. 

The proportion of time in compiling and drafting is as 3 to 1. The mean sitlary of one 
individual...(ti\at is, | compiler and J draftsman ) will be Rs. 196 per month. 

About 18 days (including 2 Sundays ) will be required for the projection of the lines of 
latitude and longitude, compiling, and rough drafting, of one square degree. ... Then... 4 } 
years...[ would be ] required by one individual to finish the map, i.e. compiling and rough 
drafting —and the cost...K 8 . 10,584. 

Secondly ; Copying the map on transfer paper in sections of one square degree, for...being 
lithographed. A draftsman will require about 12 days to copy on transfer paper one square 
degree. ... Three years, at Ks. 100 per month sakury of a draftsman capable of working on 
transfer pa|X)r, ... Ks. 14,184. ... 

A com])iler then would take 44 years to complete the map, and a draftsman to copy the 
same on transfer paper w'ould require 3 years more ; but setting them botl) together to work, 
tlie whole would oven tlion require not less than 4J years. But by ein|)loying 3 compilers 
and 2 lithgraphic draftsmen simultaneously we shall be able to cx|)eet it. to be coiinileted in 
the short period of 18 months'f 

He protested against having to sign copi(\s of maps and surveys I'or wiiich he 
was not responsible ; 

The Secretaries, and particularly the Cliief Secretary-, ...send ma])s to riiy ofTiee to be 
copied, unaccompanied by any details descriptive or explanatory. The copies are made by 
extra draftsmen engaged for the jHirpose, ... and then go forth bearing my signature. ... The 
conjectural information given by travellers is only worthy to a cerbiin extent, and... 8 liould 
not bo put on a par with that which has been more systematictdly obtained. Tlie materials on 
which any map is founded ought to be thoroughly sifted, and any copy issuing from tliis 
office should be vouched for. ... 

Several maps...have come of late from Lieutenant Pemberton, ... who seems to be 
authorized to act entirely independently of me [ 262-3 ]. ... He is styled surveyor of the 
Eastern Frontier, and his maps go originally to Mr. Swinton**, who Bonds tliem to me to 1 x 3 
copied [ill, 63 ]. Some of these profess to Ix^ compilations, some... from the route of one 
person, some of another, and as no explanation is given, and I am not even referred to except 
as a copyist, it seems to me somewhat...at variance with the wishes of the Court of Directors. 
He asked for authority to call on officers for such particulars aboiit tb.cir maps as 
he might think necessary^, but Govermnent did not entirely agret^ f 2 () 3 , 3 ()() ] ; 
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The mapa...havo reference to report 8 from officers employed in the Political Department, 
either residing at foreign courts, or in territories beyond tlie sea, os in the instance of Major 
Burney, Mr. Maingy, and Dr. Richardson [ ^ 64-5 ], or in countries...tl 10 geography of which 
is little known, such as Arracan, Assam, Munnipore, and Caciiar. 

Such maps and plans...cannot always bo constructed on correct and scientitic principles, 
nor are they expected to be so, but they serve to illustrate the reports, ... and may be found 
useful on future occiisions, although tliey ('ould not, of course, be rehed on as suflicieutly accurate 
to be introduced into any map...under the authority of the Surveyor Cleneral. ... 

The cojlies...have never been required to bear any attestation which could stamp them 
with official authenticity, further than as they were cojhed in his office. ... It is, however, 
obviously desirable...that the data should be known, in order that the value to be attached to 
the maps may bo ascertained. Maps, tl>erefore, sent for deposit are in future to be accom¬ 
panied by an explanatory statement of the data^ [ 3 bo |. 

After Everest's departure iip-eouiitry at tlie end of 1832, the general super\dsion 
of tlio drawing office fell upon De lh?nning, who was oftfui (ronfused by piM'einptory 
orders for work which interfered with maps in whi(*li the Surveyor General was 
personally interested. He points out that 

the compilation of the maf) of the “Indus River and Adjacent Countries” ( ordered by Govern¬ 
ment to be put in hand immediatoly ) [ J, and the making fair eoj)ies of the two maps 
of Sind by Lieuts. Pottinger and De l.iTIoste [ 244 ]...sus{>ended for a time your compilation 
map. But as the Sinde maj)s have l>oen recently completed, your...map lias been resumed, 
and, together witli that of ti»e Indus River, is in progress'*^. 

From time to time there were disasters through the despatch of maps during 
the rains [ m, 358 ], and Everest writes in August 1833 : 

Major PvenneU’s map of Bengal and Beliar arrived hero 5 days ago. Owing to bad soldering 
the bottom of the case had come out, and the ma|> looked iis if it Jiad been dragged through 
a river. It is, of coursfj, utterly ruined, and another fnust be piirchiiS(?d [ 288 ]. Pray let 
this be a warning [ of ] what we have to look for at this season of the year, and let no map be 
sent in a suspicious case ; ... it would lie Ixdter to have all the bistenings pinned as well as 
soldered, and proved watertight before use^. 

After taking over duty as Deputy Survev'or General at Calcutta, Bedford be¬ 
came responsible for the drawing office, and in 1839, under the direction of the 
Governor General, Lord 2 \uckland, ho drew up rukvs for control of mapping, 
of which the following are amongst the more impijrtant. Amendments ordered 
by the Governor (^onoral are added in brackets. 

1. Map Regi.ster to be kojit up by Map Reports on Jst January of each year from the 
different (h»\ernTnent otliees. ... ( IVlight be furnished... after... six months ). 

2. 'riiese reports might bo published annually by the Surveyor GoneraPs office, in the 
form of an appendix to tlie Map Committee Register [ 207 j. ... 

3. All maps containing new materials, or such as may not have been worked up in the 
Surveyor General’s office, now in the possoasion of any officer of Government, to be mode 
over on application. ... 

5, No geograplii(!al maps, plans, or routes, to be hereafter compiled at the public expense 
except at the Surveyor Generars office. ... 

8 . No original maps to be delivered out of the Surveyor Generars office, ... nor any 
copies, oxeefit under the authority of Government [ii, 287 90 ; iv, 293 ]. 

9. Geographical or topographical materials not to be furnished for publication by any 
pul)li(‘ officer prior to their l>eing worked up in the Surveyor Generai’s office, or without the 
sanction of Government, ... 

12. Order's siniilar to those already issued to the Bengal Surveyors...shall be issued... 
wherever Revenue Surveys are in progress^. 

The drawing of revenue Burvey maps [ 288 -9 ] had been criticised by William 
Morison, formerly one of Mackenzie’s assistants on the Mysore survey f 11 , 431 ] 
and acting Sur\'eyor General at Madras [ n, 299 ], who was now a member of the 
Supreme (Council. Whilst he had 

no doubt of the accuracy of the village maps, ... the drawing...is far from being uniform. ... 
The topographical details of the village maps [pi. 12 ] with the exception of those of Lieut. 
Thuillier [ 200 , 207 ], appear to he very scanty. Every surveyor apparently draws his plans 
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according to his own fancy, so that these...do not speak tiio same language, ami tliey iiiiglit 
...repreaont Home partn of Kixro|je quite m Tiiuch as any {lart of India. 

Ail pianH...8li(JiiId do...viewed from a point porpoiiditmlarly over it. i^owiis and villap^os iwro 
easily drawn so as to show every street. 'Flio wot eultivation .shonld he reyiresontod iiriifonnly 
in one way, the dry in anotlior. Salt marshe.s, jlieels, lakes, and jungles, are...all capable of 
being uniformly ro|)ro.sont(id, and oven to]>os of different kinds of trees can he precis*?ly charac¬ 
terized, ... whether coconut, tar', date, tamarind, oh;. ... 

The remedy is...easy -a cinnila,r order to tlie surveyfms, giving...a neat drawing of each 
sort of land, also t!ie <li{Yererit features...to bo roprosonted. 

I recollect at Kort Sciirit (ieorge, when the Surveyor Generars office W 7 is fiemg formed in 
1811 [ ir, yo y } ], tfie same defect existed, every surveyor drawing fn.s plans ac^-ording to liis 
own taste, flie remedy above suggested was then ai>f)Iied. In tfie course of a few weeks, 
every plan...was o.xeeuted in proci.seiy the same styie. ... Tlie Surveyor (ienei-ai's office at 
CalcMitta will...contain tlie l>est specimens of every ajiproved mode of topograpiiical drawniLC 
Tliore cannot indeed ho any ditiicnilty in accomplishing uniformity as well as accuracy^. 
.Bedford commented tliat he had already taken step.s to ensure uniformity, but, ‘df 
highly finislied topograpiiical drawing's he required, ... we have no means of fur* 
nishing them with the present establishments”'*. 

At the time the offices of Deputy Surveyor General were closed down at Madras 
and Bombay, the Surveyor (irorieral was authorized to liave all records that- might 
be useful for general geography sent to his depot at Calcutta, leaving the remainder 
in dt’iposit with the Chief Engineers at those presiderKues, At his request committees 
were forniorl to go through the registers and decide what to send to Calcutt a, and 
what to deposit locally'*. This splitting of stocks was not a gn'iit success for 
tliore was never at ('aleutta. any officer with knowledge or i?iterest in Madras or 
Bombay to prepare maps for local iK^eds, and tlie (5hief Engineers were not properly 
equipped for meeting local map demands | in, ^6 ; iv, 298 , joD 7 , >28 ). 

SoKVKY Committed, (Aliuttta, 1837-41 

It was not long after Everest/s move iqj country t hat tlie Government of Bengal 
found that the absmici' of tlu" Siirveyor General l(*d to much ineonvenienee and delay, 
especially as liis only representative at ('aleiitta, Joshua De Penniiig. nominally in 
charge of the computing office, could take no action—and state no jxiliey—witliout 
reference to his absent (*hief. This difficulty w^as more (^specially felt after the 
arrival in 1830 of a new Govtumor (Jenerai, Lord Auckland, who, no less tlian his 
predeex^ssor, showed jiarticular interest in tlie firogress of surveys [ 1 , ’15 |. 

Early in 1837, apparently at the suggestion of Henry Piinsej) oi \ \w Supreme 
Council [ 101 n .6 ], a Survey, or Map. (Vimmittee was formed at the Pr(\sideney, 
including three military members with ex|H*rien(H‘ of scattcu’CHl surveys^. 

The first- duty assigned to the (k)mmitt.e(^ was to eompilt^ a cat iilogiie of all maps 
found at the Presidencjy, inchiding those in the Survc'yor (Generars office, a task 
similar to tliat on which James Franklin had been employed in 1820 | 11 :. 290 ]. 
For this they were given the services of P-oliert Pigou'*. a young Engineer officer 
recently arrived in the country. This Regifiter of the Maps- to he found in tlu varioiLs 
Officers of the Bengal f^resideneg was (XHiiplotod in 1838 , arid fiuhlished in two v olumes 
1839’. A supplementai'y volume was added in 1842, giving additions for Calcutta, 
and lists for Madras and Bombay. The Register only retjords information already 
shown on each document, often without date or name of surveyor, and is of no 
great historical interest^. The material had either been ali'eady mapfied. or was 
of no mapping value [ 301 ]. 

The committee wa-s further charged w'ith the selection of surven’ors and 
draughtsmen from local candidatixs**. It trespassed mor-e and more on tlie legitimate 
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functions of the Surveyor General, and soon involved the Deputy Surveyor General, 
when he moved to Calcutta and was able to repre^sent his chief more effectively 
than De Penning. Whilst the Governor General acknowledged the Surveyor 
Generars responsibility for maps generally, he desired a more active policy; 

My attention has been attracted soon after my arrival in India—to tlie long continued 
absence of the Siir\'eyor General from the Presidency upon other duties—to the immense 
expenee which had been, and which was yet every day, incurred...in Burveys, and in tlie pre¬ 
paration of maj)s—and to the importance of...applying to general use tlie results of this 
expenditure—and, without detracting from the acknowledged merits of Mr. De Penning, ... 
to the verj’^ inadequate suiwintendence of the Surveyor General’s office. 

A Corrunittoe was accordingly ap{>ointed to investigate tliis subject. A correct list and 
classification of tlie maps existing in all Departments have been...prepared, ... and pains were 
taken to apply...to the advancement of young men in the Surveying Depewtment the mathemati¬ 
cal education...acquired in the Calcutta schools. 

I need not dwell upon the importance of preserving the originals of military maps and 
marine charts, and of combining desultory surveys so that they may be mad© available for... 
improvement of existing maps. ... 

I think that we want...systematic direction. ... Copies of all that may bo necessary for 
their peculiar puri:K>se 8 should be at hand in tlie Quarter Master General’s—in the Marine—and 
in Land lievenue—or Judicial Departments'. 

The discussion that followed drew a minute from William Morison ; 

While the Surveyor General is absent...in immediate superintendence of the Great 
Trigonometrical Survey, it is out of the question tliat the general duties of tlie office can be 
efficiently conducted [ 315 ]. 

Practically speaking, the appointment of Surveyor General and that of tlie Sufiorintendent 
of any survey are quite incompatible. ... This...has been lately improved by placing the Deputy 
Surveyor General in charge of tlie office, but be also has a separate charge in superintending 
the Revenue Surveys...witli which tlie Surveyor General has no concern, but which is fully 
sufficient to engage the whole attention of one officer. ... 

The Surveyor General...ought to direct...all surveys, including the Great Trigonometrical 
Survey, ... and it is only the Surveyor General who con direct its operations to the best advant¬ 
age. ... It may...be hoped that all the energies of tlie expensive establisliment of the Trigono¬ 
metrical Survey may shortly be directed exclusively to the extension of its triangles over tlie 
country where its operations have not yet been candied. 

The appointment of Surveyor General to succeed Lieut. Col. Everest provisionally has 
been announced by the Hon’ble Court of Directors nearly two years ago [ 317 ], and in case 
...this successor...should also have the immediate charge of the Trigonometrical Survey, 
we might express to the Hon’ble Court our confident exj)ectation tliat one of the Assistants 
xmder Lieut. Col. Everest would be found fully capable of carrying on the work [ 299 ]. 

He went on to stress the importance of proper control of field surveys—preserva¬ 
tion and compilation of records—reduction and copying. 

A small lithographic drawing establishment, as already contemplated for the Revenue 
Surveys [ 288 ], would occasion much saving of exyience, and...should...meet the calls, not 
only from tlie Revenue Survey branch, but for every purpose, ...and perhaps the existing 
Lithographic Establishment of the Government might be placed with advantage under the 
direction of [ the Surveyor General ] [ 300, 302, 313 J. ... 

The drawing establishment of tlie Surveyor General’s office is...quite inadequate. 

It is essential too that the progress of surveys should be constantly overlooked by the 
hea(i of the Department. ... The survey of the Nizam’s Dominions, which commenced...in 
1815 6, is still but little more than half fmislied. The extent of the coimtry is estimated at 
one hundred and tlireo thousand square miles, which, at the rate of 4,000 annually should 
now have nearly completed. ... It is not to be supposed that such a survey...can'be duly 
superintended by the Surveyor General, oven at Calcutta [ 2 .^}8 9 ]* The discontinuance of the 
Deputy Surveyor General’s office at Fort St. George was, I think, premature, and I cannot 
suppose that any saving lias as yet arisen from that measure. ... The same...is perhaps not 
less applicable to the corresponding appointment at Bombay [ 297 , 328 f. 

The new Committee was to cany out work that was already provided for amongst 
the duties of the Surveyor General. Everest was not consulted ; he was away up- 
country, deeply engrossed inhisworkon thcGreat Arc [ 316 7 ]. Bedford was not con- 
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suited on the functions of the Committee, tliough directed to draft suitable regula¬ 
tions for control of the map-drawing office [ 296 ]. The Coimcil failed to recognize that 
Everest’s policy had the full authority of the Court of Directors, viz., to push on 
the (treat Trigonometrical Survey with determination, and to undertake no surveys 
or maps unless based on that sure control and specially prepared for incorporation 
in t he quarter-incli Atlas of India [ 2 ()i, 303 ]. Disregarding, however, the danger 
of interfering with an established professional d('partment without professional 
advice, the Council passed the follow ing resolution ; 

the attontion ot tho Prosident in Council tuis been strongly drawn to tlie want of systoni 
whitdi exists in respect to surveys and the i>rej)aration of n)a,ps, whereby ttio exponsivo 
operations wliicfi Dive lioretofero l>oon iin<ler(aken..,bave not been made to yield tlie full 
benefit. ... Unless all sucli inforniation is readily accessible to all Departments. ... the time 
and Tuoney spent in occasional surveyand rnapjung are to a great extent tbrown away. 

7\> obviate Ibis evil, tbe Prosident in Council resolves that tliere siiall be one oflice. 
viz., the Surveyor Gonerars olli(-e, in wliicb all original maps and fleldbooks, witli the memoirs 
relating tfierelo, shall bo doj»()sited. ... This is...according to tlie llon’Ide Court’s orders ... 
dated the 3rd of Juno 1814 f ir, 30 (>; rri. .* 8 (> (jz, J. 

It is...]ie('osHary tfiat in tlie absence ef tlie Surveyor General on detached service, the. 
offii^e at ( alcutta should fie pilaced under tlie management of an oflicer competent to carry 
on, ... The Governor General bus suggested tliat Cajita-in Pedford...bo eiTipluyod in this 
situation ( 323 , 323 ]. ... 7’he Governor General lias likewise suggested that fhe...Surve\ Com* 
mittec^ rna,\' })o made useful in maturing tliis scfiemo of...systematic record of all surveys. 

The present draw'ing establishment...mu.st in some degree be enlargodh 


Tlu^ following year tl.e Counci! passed a, furtlier resolution, eslablisliing a Ceo- 
graphic^al Coniniittec^ witli more d('tinite aiititority ; 

Ilio Surveyor (iencral is still absent, and Ins tibsema' seems ]il;e!y to be \ot preloiigod 
but his place is now in some ilettroos .su|(pIiod...l)y...the Deputy Sur\(!yor General. 

'11)0 labours oi the Map t'ommittee, liy wliicli two volumes of li.sts ot existing maps liave 
been })rop)irod and published, ha\’e likewise cfuitrihuted to rondei' tlie immediate adojitieii of 
a scheme of reform easy and njitural. ... The residence of every future .SurvoTor General should 
bo lixed at the Presidency, ... leac ing sucl. work as the Trigonometrical Surr e.v to l.o pro 
secutod by a subordinate oflicer [ 318 ]. ... In the meantime, ...the Governor General in 
Council sees no reason to dekiy the commencement of tliose measures of improved...control 
which...arc ho greatly required. ... ‘ 

The local head of the Survey office should be assisted by a Committee of capable oflicers 

with whom he may considt on the collection and application of materials, and on the general 
improvement and oxterusion of the now system. Tlie Governor General in Council gladly 
avails himself of the valuable aid which the Hon’ble H. T. Prinsep has consented to give m 
I* reaident, ...and for its members...to appoint an officer in the Quarter Master General’s 
Department—tjio Secretary to the Military Board—and Captain Fitzgerald*. 

The rules proposed by Major Bedford appear generally well adapted, and tliey are accord- 
ingly sanctioned, witli ...modifications^ [ 296 ]. 

The Committee promptly recommended a mapping programme ; calling for all 
material, of whatever nature, now in Calcutta, to be compiled on the quarter-inch 
scale to cover areas for which Atlas sheets were not yet available. Reductions 
from revenue surveys were to bo obtamed, and enlargements made from small- 
scale geographical maps ; 

A compilation has already been made on a scale of 8 miles to one inch of the...country 
between Calcutta and Nagpore, east and west, and the Ganges and Mahanadi rivere, north 
and south [ 287 ]. In respect to this tract, therefore, the object in view will bo effected bv 
little more tlian by merely copying on the proposed scale the map already compiled, preparaton- 
to it« being lithographed for the General Atlas. ^ 

This reads as if this important Committee actually proposed to enlarge the 
8 -mile map for incorporation into a quarter-inch compilation which was to bo 
lithographed, and a copy sent to the engraver in London for the Directors’ cherished 
Atlas. They further recommended that Atljis sheets, 119 , 120, 121, near Calcutta 
should be extended so as to connect this 8-mile map with the north-east frontier[ 
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to cover an area that could not possibly be reached by the (Treat Trigonometrical 
Survey lor very many years. They continued ; 

The sanction of (Joverninont is requested to an increase of tlie Surveyor General’s oftico 
estalilishinent to the extent t>f 4 comf>ilors on salaries of Ks. 200 each f 337 ], so tliat 4 sheets 
of the General Atlas may be put in hand at the same time, it being tlie intention of eaeli meml)er 
of the Committee to uiiderbike, if possible, tlie sufieriTitendeiice of a Bej)arate sheet. 

The additional compilers will, of t'ourse, be available lor general work of a geograpliical 
description, and if one sheet should not furnisii full employment in the compilation, ... otlier 
sheets will be be put in iiand through the same agency, by wliich means we...hope the 
whole of Bengal and lieliar will be mapjjod from tlie best authorities in a very sliort period. 

Tlie Committee apparently expected to find trained map-eompilers walking down 
(yhowringliee, and thoiiglit tliat witli the magic touch of amateur supervision 
they could iiroduee, from mafta-ials no better than were available to Hennell, 
maps that sliould bo engraved as the final Atlas of India. Tliey had nor that 
critical professional knowledge that had led Herbt'rt to complain bitterly of the 
waste of labour invohed in copying for London every scrap of material, even 
when of no possible geograpliical value | iir, '^93 J- 

They concluded by recommending the allotment of a section of the Government 
lithographic press to the Surveyor General’s work, a valuable step that w as effe(;ted 
at once^ [ 298 , 313 ]. 

In view of this (‘xtraordinary programme, it is not surprising tliat Bedford 
declined a summons to join the Committee as ex officio member ; 

Ha\’ing soon my appointmont im mombor of a...“Map Committoo’’, resjxK’ting which no 
communication had l>oon made to me by Government, I applied without delay for tlie docu* 
ments connected therewitli. 

It would ill become mo to offer any remarks on a measure which it bius pleasetl His Lordship 
in Council to adopt, however unexpected on my part, and mortifying to my feelings. ... After 
an attentive perusal, however, of the proceedings of the Committee, objections still stronger 
than those urged against the immediate compilation of a map of Afghanistan in this office 
I 293 -.I ]...appear to apply to the proposed “Compilation Scheme” of tlie Committee. ... 

Even were tlie proposed scheme unobjectionable in tliis resjiect [ enlargement to scale of 
Atlas, on different projection ], and also in point of materials, ...it would still...involve the 
necessity of detaining original matter in India, contrary...to the rejieatedly expressed wishes 
of the...Directors, who in June 1828 recorded...tliat the various unsuccessful attempts to 
execute an Atlas in India have proved the main obsb^le to the timely publication of their 
own Atlfiw sheets [ iii, 285 ]. 

At tlie same time they convey^ed their positive injunctions to tlie Surveyor General that 
the latitudes and longitudes of all surveys sent home shall bo attested by him, an injunction 
which .seems directly opposed to the proposed scheme, and for want of the above verification 
maps...have been rejected for the Atlas [ ni, 285 - 6 ; iv, 303-4 ]. ... 

In May 1830 the Hon’ble Court directed minor series of triangles to be based on Mr. Olliver’s 
longitudinal chain from Seronj to Calcutta, ...to complete the province of Bengal [ 12 ]. 
Again in 1833 they remark that sufficient points only are wanting to enable them to finish 
the Atlas sheets of Bengal and Behar, and in October 1835, repeat their call for triangulation 
as as done [ 101-2 ]. It may probably be thought singular that the above points were 
not brought to the notice of the Committee. ... 

No intimation has reached me from Govenimont...of the formation of the Committee, 
nor I ever aware of their intended meetings, nor of the subjects likely to be discussed. ... 

Since I have had...charge of the Surveyor General’s office, few of the maps...( those from 
the Madras surveys excepted ) have been accompanied by either fieldbooks, memoirs...astro¬ 
nomical observations, or other documents, to establish their value. ... 

As a member, therefore, I should be likely...rather to embarrass than to aid their 
proceedings, or become f>ersonally responsible for measures in which I might not concur. 

paring the short time, however, I am likely to continue in office, I shall at all times be 
ready to give my opinion on any point referred to mo—to receive the suggestion of tlie Com¬ 
mittee—and to the best of my power to carry through the...wishes of Government. But... 
I trust I may be permitted...to decline becoming a member of a body, where my voice (as 
one of a member ) would be in an inverse ratio to the responsibility of my official situation*. 
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Bedford sent a copy of this letter to the Surveyor General, commenting that 
to hurry on the compilation of bo expensive a work as an Athis of India, with materials so 
imperfectly verified as a large proportion of those in this and other public offices, seemed...but 
little likely...to serve tlie cause of geography, or to add to tlio reputation of tlie office. 
Everest emphatically agreed ; 

The course you have jiursued is...most calculated to promote the intereat.s and wishes of 
our Hon’ble employers. ... It entitles you to my warmest commendation, and will...meet 
with the ap|)lau 8 e and approval of the Court of Directors, who seem to bo daily and hourly 
acquiring now proofs to (‘onvince them of the fact that over-much trash has been amassed 
already, and that to go on accumulating unworthy matter...is hut the labour of the Danaidos. ... 

The celebrated minute of my Lord Win. Bontinck [ iii, 105 6 ] entirely bears you out in 
all you have urged, and...] send for your y)orusal tlie copy which Bis Lordship gave meL 

With this support and a copy of Everestts official letter to (Government [ 318 ], 
Bedford had to counter specious arguments—obviously inspired by tlie Governor 
General himself- to show how excellent was the scheme of the Committee*-^. To 
these Ixe retorted at equal length, giving sound technical reasons why he acDiered 
to his first views^, reasons that were scornfully brushed aside by the Military Depart¬ 
ment. -He sent copies to Everest, who protested to Government in clear and force¬ 
ful words, pointing out that the proposals of the Committee were at complete 
variance with elementary principles. He had in 1832 asked for professional 
officers to take charge of topographical and geographical work [ 14 , 327-^8 ] ; 

My suggestion was loft unnoticed. I was well aware that single-handed I was quite unable 
to cope with such a laborious task. ... The Surveyor General, bo he who he may, will never 
be able single-handed to arrange the materials at present collected, assigning to each its duo 
weight [ 111 , 285 ]. ... He requires aid, ... not...from a Committee of gentlemen who—never 
having served in the Department at all—can know nothing of its workings [ 297 11 . 4 , 299 
n .2 ], ... but of those intelligent...deputies who have each been duly trained up in the line. ... 
Three efficient deputies...are...the very smallest that will suffice [ 327 -8 ]^. 

He asked that the whole matter should be referred to the Directors, and their 
reply fully endorsed the stand that he and Bedford had taken ; 

I’he institution of a Geographical Cormnittee for...compiling maps of different portions of 
India must fail of...any benelicial result, if it does not occasion injury to the service, and 
lead to an unnecessary expenditure of the public money. 

The Committee is composed of individuals wliose time is fully occupied by the duties of 
their own appointments, and who, besides, have never been engaged in the Survey Deport¬ 
ment, and cannot there fore...possess that particular knowlotlge which is essential to the accurate 
compilation...of maps from materials derived from various sources—arranged on different 
scales—and of which the data are iineertain and occasionally erroneous. 

It is not...surprising that Mr. Prinsep...should state that the Committee, oven were it 
to divide the superintendence...amongst its members, would find full ernjiloyment for several 
years in the compilation of the...of the Bengal Atla.sonly—tliat similar Committees would be 
required at the other Presidencies, or officers employed at salaries of 1,500 rupees pt^r month 
each—^nd that an establishment of superior compilers or draughtsmen would be nec'ossary. 

Neither are we surprised that...Major Bedford entertained strong objections to the plan, 
and...declined to be a member of the Committee. Be was w^ell aware...tliat the plan involved 
a serious departure from our former instructions, ...[and] that it would serioiLsIy interfere 
with the progress of the Atitis in this country without furnishing any adequate substitute. ... 

It is our earnest desire to carry on and complete the delineation of the Geogra|)liy of India 
in such a manner as that it shall bo final. ... With this view we have resolved to engrave no 
more sheets of tlie Atlas unless their contents shall be based upon triangulation. ... Com¬ 
bining the different surveys into sheets corresponding with tlie...index sheet is to be per¬ 
formed in this countr>% w^here the engraving of the whole is also to be executed. ... 

Tlie great desideratum now is continuance of tlie subordinate series of triangles connected 
with the meridional arc, which, by fixing the exact jiositions of a number of places in tracts 
that have been already surveyed, will allow of groat portions of Hindoostari and of the Deccan 
being finally incorporated into the Atlas [ 12 , 303 ]. 

It is a matter of regret to us that you should have occupied yourselves with...compiling 
maps which were not immediately required, ... and...of portions of the country, the positions 
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of which have not been finally aecertained by triangnlation. For,..any map which might be 
required for political or military purposes, such as that of Afghanistan, ...every means... 
should of course be made available, but to...make maps of the neighbourhood of Calcutta 
and of the Bombay territories appears to have been quite unnecessary. ... 

Any expenditure which may l>e incurred in the compilation of maps, other than those 
performed in the Surveyor Generars office and under his immediate responsibility, ... should 
immediately be discontinued. ... Whatever additional aid may be...necessary to enable the 
Surveyor General to carry on satisfactorily...should be given to the extent of your ability^. 

The Committee had given endless trouble to harrassed professional oflBcers, but 
had eflFected—the preparation of a Register of Maps [ 297 ]—the encouragement 
and recruitment of young surveyors and draughtsmen in Calcutta [337, 393] —the 
allotment of a section of the Government Lithographic Press to work for the 
Surveyor General’s office [ 301, 313 ]. 

It had compelled the Surveyor General to expedite the computation and pro- 
mulgation of geographical co-ordinates deduced from his secondary and principal 
triangulation [ 101-2 ]. Everest had indeed protested at having to produce these 
co-ordinates before his final computations were ready, and insisted that the data 
80 furnished were only preliminary. It might have been wiser to have left him to 
bis own time-table. 

»OD to B., Mil, 4-11-41 ( 1-10 ); DDn. 401 ( 70-3 ). 
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MAPS, GENERAL 

Quarter-inch Atlas — Maps of Imlia — Hyderabad Survey — Bombay Presidency 
— Orthography — Lithography. 

O RDERS for the Btandard quarter-inch AtlaB of India were first issued by the 
Oourt of Directors in October 1823 [ in, 283], and the first published sheets 
reached India in 1828 . Tlie lay-out [pi. 24], projection, compilation, and 
engraving, were entrusted to John Walker of London [ m, 285-6, 295-6, 510-1 ], 
and material was to be prepared in India from such surveys only as were considered 
fully worthy [m, 120-1, 195, 283-6]. The Directors declared the extension of 
this Atlas over the whole of the Company’s possessions in India to be the Surveyor 
General’s first objective, for the control of which the Great Trigonometrical Survey 
was essential [ 9, 309 ] ; triangulation was to be extended to “those parts of the 
country wliich have been already surveyed”, giving priority to “the Bengal Pro¬ 
vinces ” [ 12, 261 y. Everest doubted whether many of the older surveys were worth 
copying even if so coimected [ 20 ]; 

At the period when many of these surveys were executed, competent j>ersons were not 
easily obniiiiable, ... and the work of...many years ago cannot of (course be expected to 1 )© 
equal to wliat it is now. ... Many of tliem scarcjoly appear to me wortli the trouble of coping, 
and...perhaps...I should...confiiio my attention to tliose whicli I consider most valuable. 

I have already put in hand the most valuable of the maps, ... and shall continue to make 
copies of others until further instructions^. 

The Directors sot a high standard, and called attention to 
two sheets...drawn at Bombay, ... ii-2sw. and ti*3nw.® ... 'I'he latter doe.s not appear to b© 
sufficiently correct for incorporation into our Atlas. ... 

Major Walpole also sent the latitmles and longitudes of Ajmeor and Jypoor, which places 
are laid down in the survey of the district of Ajmore by Captain Hall [ in, 456 ], but his deter¬ 
mination of those positions is too vague...to be used in adjusting the surveys. ... 

We wish to impress upon the Surveyor General that the points upon which the maps of 
tlie Bengal Presidency are to be constructed must liave triangulation for their basis, being 
convinced that the Atlas can l;)y no other methods be rendered a iiermanent and useful work 
[in, 194 ; IV, 301 |. The surveyors em|>loye<l in triangulating should determine the positions 
of as great a number of towns as possible [ 12 , 71 ]. 

To meet the objection against engraving in England [ iii, 285 ] the Surveyor 
General was to “remark upon the metrits of each survey”^, for which purpose 
he submitted a chart [ in, 120-1 ; pi. 24 ] distinguishing— 

Surveys which...may bo useful...when duly connected by...triangles. ... Ground covered by a 
eeries of trianglos with detail. ... That covered by a series of triangles without detail. ... 
Imfierfect work with detail. ... Perambulator and compass surveys. ... Revenue Surveys^. 

The Directors in England expected far too mnch of their Surveyor General, 
He was to bring tlie expensive work of the IVigonometrical Survey to speedy 
completion—he was to expedite the submission of material for the Indian Atlas, 
all accurately tied to the triangulation—and, whilst he was devoting his whole 
energies to the primary triangulation, they withdrew his Deputies at Madras and 
Bombay. They expected miracles ; 

As the expenses of tiie Survey Department are of large amount, and must continue to be 
BO until the completion of the Indian Atlas, we trust that you will use every exertion to bring 
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it to an end with as much expedition as is consistent with accuracy'. Tlie Surveyor General 
promises to send homo all surveys as soon as they shall have been completed. ... 

They ought to be...in such a form as to bo available for our Indian Atlas. ... [ We have] 
received three drawings of jxjrgunnahs and talooks in the Northern Konkan on the scale of 
two miles to an incli, but without having the lines of either of latitude or longitude drawn 
Upon any of them. They were accompanied, certainly, with a general map of the triangu¬ 
lation of the Deccan by Lieutenant Shortrede, on a fw'ale of 8 miles to an inch, but the 
Surveyor General must be aware of the great (iilliculty of transferring lines of latitude and 
longitude correctly from a map on a small scale to one so much larger®. 

By 1833 the Bengal Government had received thirty copies each of the thirty 
Atlas sheets that had so far reached India, and were able to spare a meagre two 
copies each for the Revenue Department. By 1843 the number of published 
sheets had only risen to 39, falling into groups—Gujarat, 1 —Himalaya, 7 —North- 
East Frontier, 5—Central India, 5—South Peninsula, 18 [ pi. 23 J. They contained 
maikY blanks, and were particularly misleading in regard to hill features, as no 
suitable means had been found for indicating relative height or steepness of ground 
[ 251 ]. There is much triitli in an unkind review of the Himalayan sheets ; 

Here ha [ the map-raadar ] will find tha vary parfaction of coiifuHioii, confusion worse 
confounded. We defy anyone on liis moimtain travels to ascertain from these maps whetlior 
his next march will lie over the top, or along the side, of a liill, or tlirough a valley. 

The great chains of mountains are marked distinctly enough, but the delineation of the 
subordinate ranges and inferior offshoots and spurs is singularly defective ; whilst the forest 
of names, chiefly thoae of insignificant hamlets and cowsheds, bewilders the examiner. [ The 
survey may be accurate and tha map true ], but of what advantage are those merits if, thi’ough 
the defects wo have eiuuneratod, and the imartistic ap})earance of the drawing, we cannot 
find our way by the aid of the mountain maps, nor show them to a foreigner without a blush*. 

Apart from these defects of hill drawing, there is no doubt tliat Everest was 
justified in claiming that, being confined to surveys based on triangulation, 
the East India Company’s Atlas may fairly compete, in point of accuracy, with the maps of 
Europe of fifty years ago, or even witli tliat of Great Britain and Ireland prior to tlie commence¬ 
ment of General Roy’s of> 0 ration 8 ^. 


Maps of India 

A brief account has already been given of the general maj)s of India published 
before 1830 by London mapmakers, Arrowsmith, Cary, and Messrs. Kingsbury, 
Parbury & Allen [ m, 287-g ]. It is impossible here to notice all the maps that 
were published between 1830 and 1843, but as exploration and scientific survey 
extended over the country, so also extended the public call for maps. The Maratha 
war of 1816 to 1818 had been followed by a marked spate. The campaigns in 
Afghanistan again excited a new interest, and new maps. 

Whilst the Surveyor Generars draughtsmen wore industriously working up 
official maps of particular areas from the latest field surveys, they maintained 
no general map. “We have no map of India’', writes the Deputy Surveyor General, 
in the Surveyor Generars office, nor rufKloni one of the States beyond the Sutledge. ... To 
make copies of those we have would prove not only vc^ry tedious, but ex[)ensive. ... 

1 would suggest that authority be given me to purchase Tassin’s Map of the North Western 
Frontier for 10 rupees [ 312 ], and a Map of India from Messieurs Thacker and Company, whose 
memorandum of sizes and cost is hereto annexed. 

P.S. I also enclos (3 a note from Messieurs Tltacker and Company with the prices and 
description of two other maps. ... Map of India: 2 sheets. ... Extending from Cabul on the 
North-West to the Burmese p]mpire to the South-East. Size 5 feet 4 inches by 6 feet. Pub¬ 
lished by W. H. Allen & Co., corrected up to 1836. Price lis. 50. 

Map of India : 1 sheet, in case. Size 2 feet 10 inches by 2 feet 2 inches [ by Tassin ], 
with additions to 1825. Price Rs. 16. 
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Thacker sent these maps fitted in cases, and advised that the they had also 
the larger one mounted and varnished, and fitted in a brass tube with a self-acting spring 
roller. ... We have also the smaller map, but of a later edition which includes the Burmese 
territory, mounted in the same manner. The price of the first is Rs. 100, the other, Ks. 40^. 

In 1833 Messrs. Parbury & Allen, who were John Walker’s publishers, issued in 
book form a set of 5 small maps of India “illustrative of the European connection 
with India, and of the British Administration in its several departments”^. 

( i ) Greneral and Commercial Map, including Madagascar, Arabia, and Borneo. 
( ii ) Political Map of India, with list of States and chronological table, scale 
about 140 m. to inch [ pi. i ]^. 

(iii ) Military Map, shewing stations occupied by troops. 

(iv ) Revenue Map, showing districts, but no roads and few place names. 

( V ) Judicial Map. 

To illustrate Thornton’s liiatory of India [ in, xxii ], Allen issued a smaller map 
appropriate to the periods of each volume, India, with British and other Possessions. 
... Scale 196 m. to inch. Engraved by J. & C. Walker. One of Allen’s maps, A Newly 
Constructed dr Extended Map of India, was corrected to 1836, and published in 6 
sheets^. A later edition reached the Asiatic Society at Calcutta in 1844, and “had 
just been corrected at a great outlay, to the present date. ... It will cost about 
£10-10 8., including shipping expenses to Calcutta”^. 


Hyderabad Survey 

It was one of the more important duties of the officer conducting a topographical 
survey to produce as soon as possible after each field season, not only the fair 
drawing of the season’s work on the scale of survey, but also a reduction to the 
scale of tlie Atlas, four miles to an inch. It was the Surveyor Generars responsibility, 
either to send these reductions home in original, or to assemble them for the 
engraver in London, preferably by degree squares [ in, 284 ]. Everest had much to 
criticise in the first reductions he saw from the Hyderabild Survey ; 

The map on 4 miles to an in eh, being partioiilarly needed in the preparation of the Atlas, ... 
is so confused to be totally illegible, and I am...returning it in order that one more fit to 
appear before the Honorable Court of Directors may be prepared. ... If it is imintolligible to 
me, who know that country well, by how much more must it be so to the engraver at the 
India House, who never was out of London. 

ITie names are badly written, and in the large sloping characters of common letter writing ; 
they occupy, therefore, twice the size that they ought to do. Moreover, they are written in 
paler ink than that used in delineating the jungles. ... 

The jungle is too <larkly shaded, and there is too much of it; the whole is too highly coloured, 
and very badly executed. Too much labour lias been bestowed upon what is immaterial, 
too little upon the really im]>orbint points of a map, which in all castes ought...to give informa¬ 
tion, and not to shew the powers of tlio draftsman. 

Tlio features of a map for geographical purposes seem to rank m follows ; 

1st. The positions and nanujs of places, and their distinguishing characteristics. 

2nd. The courses of rivers. 

3rd. The courses of roads. 

4th. The lakes and reservoirs. 

6tli. The courses of ranges of mountains, together with the nature of their docli\dties. 

Last of all the ornamental, which is applicable only to convey general notions of the pre¬ 
vailing conditions of the different tracts. 

Be 80 good, on this as on all future occasions, to use as little colour as need be, and let 
what you do use be very light, and put on with a full brush®. 

In 1837 De Penning was compiling a special map for the Resident 
on a scale of 4 British miles to the inch. In size it measures 6 feet 9 inches from north to south, 
and 9 feet 6 inches from east to west. If formed into one map it 'would be too large and 
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unwieldy. It has therefore, been divided into 4 sections. When the original (jompilation ( which 
must be retained in the office ) shall have been completed, a copy will be pre{)ared from it, and 
forwarded to your office without delay. ... The compilation...will Ix' a work of some time, 
probably a twelvemonth^. 


Bombay Presidency 

By 1833, when the office of the Deputy Surveyor General at Poona was closed 
down, Jopp had submitted the necessary quarter-inch reductions of all Bombay 
surveys [ in, 281 ], but was still engaged on a full map of the Ih'esidency connected 
np by Shortrede's triangulation ; 

It m to me a...^rreat regret that the intended abolition of this branch of your office was not 
sooner communicated to me [ 32 *^ ]• Had it been, my attention would have been directed to 
the formation of map.s of the whole presidency. ... 

I had commenced tfiis worl<. in so far as the regular surveys extend, imd on slieets each 
containing one degree, leaving tliose f)art 8 which required to be resurveyed until the means of 
making them worthy of insertion into the general Atlas of India should be obtained by fresh 
surveys, or by the extension of the trigononietrical operations over them [ 240 ]. ... 

Should sucli maps as you do not yourself require be lodged in the office of tlie Chief Engineer, 
many valuable routes and other information not yet compiled will be virtually lost from the 
want of some per.son...to put them all together, and tlie general map of this part of India will 
remain in an unfinisliod stato^. 

There was no h(df) for this, and whilst a selection of the maps was sent to the 
Surveyor General’s office at Calcutta [ 327-8 ], the gi'oater part was transferred to 
the Chief Engineer, Thomas Dickinson, an experienced surveyor [ ii, 395 ], liad 
in 1835 the utmost difficulty in meeting a request for 

separate maps...of the several CoUoctoratos, ... nine in number, shewing the boundaries of tlie 
princijial and sub-divisions, and also of otich fwrgunnah. ... From the very inadequate data... 
I must despair of even iinf^erfectly executing such an order without the cordial co-operation 
of the lievenue Commissioner and of the several Collectors, and the services of tlie...native 
draughtsmen under them [ 297 ], ... 

Ihe map of the Satara territory was unfortunately among the documents required by the 
Surveyor General, and...sent round to Bengal, of which there is no copy in this office^. 

He was allowed to entertain extra draughtsmen, and was able to collect material 
from the districts, though much of it was of poor quality ; 

On the drauglitsman attempting to fill in, on the almost finislied map of Rutnaghery 
collectorate, the larger divisions from Captain Jervis’Atlas of thoConcan^ [ 308 - 9 ], it was dis¬ 
covered that many of the divisions in the map were at variance with those in the Atkis, ... 
and that tlie positions of many places in the former were inaccurate. ... [ He ] recommends that 
Rutnaghery and Tanna colfectorates lie cojiied from Capt. Jervis’ Atlas, the more correct and 
recent survey of the Concan. The plan of the Rutnagliery collectorate was copied from a map 
of South Concan prepared some years ago by Capt. Jervis [ in, pi. 14 ]. To copy these two 
collectorates would take five rnontiis. 

Tlie maps required by Government may be fiuishetl in 5 months...except the combined map, 
scale 15 miles to an inch, under preparation from different jilans on various soakwi. Some 
original surveys require 8 months longer. The smidlness of the scale does not permit the 
insertion of all the places. 

I find that the late D.S.G. had prepared a ma]) of the whole Presidency on the...scale of 
10 miles to an inch—one copy in Qiiartennastor-Generars office—original with Commander- 
in-Chief—^Have, therefore, relinquished the small scale majj I had started, and am copying the 
Q.M.o.’s map. 

He asked if there was a third copy “of this valuable map which could be con¬ 
veniently spared”, on which he could insert the remaining collectorates “in a 
couple of months”. He hoped to be able to compile a quarter-inch map of the 
Ahmedabad collectorate in three months, after sending to the Collector a skeleton 
for the insertion of pargana and other interior boundaries®. 
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Besides the nine collectorates—Kaira—Surat & Broach—Khandesh—Dharw^ar— 
Ahmednagar—Ratn^iri—Poona—Belgaum—United Presidency—the map would 
also cover Cutch, Kathiawar, and Rajpipla, for which maps of soHs were available 
[ n, 169, 70 ; III, i27“-g ]. Government of India sanction had to be obtained to 
lithograph the 10<mile map in the Quarlermaster-Genorars office. The map of 
Poona was held up for re-arrangement of tJie interior boundaries ; 

As roganls the map of the sevoraJ collectorates...united, ... upon which...the Head Draughts¬ 
man wtis to be employed, I regret...that, owing to severe indLsposition of this exemplary young 
man for three months, the document upon which ho has boen so long employed is still far from 
being completed. ... Other duties...devolve upon Mr. White [ m, 387 ]; ...the due arrange, 
ment and pres(wation of so many plans and records, not only of this office, but those of the 
late Deputy Surveyor General and Revenue Surveyor of Guzorat [ in, 170-1 ], and...custody 
and issue of tlie departmental storeah 

The Quartermaster-GeneraP was then instructed to arrange that, 

besides tlie complete inaps...])ro|)ared on rollers for public departments, a nuinl>er of additional 
copies of the .separate sheets might...be usefully bound up with a simffi skeleton index map. ... 
Besides being genemlly useful to officers as an itinerar\', they would ff)rm a very valuable book 
of miips for teaching loc^il geography in the Native Education Society’s ( school J at Poona, 
and the better description of private English schools, and a...number might...}>e sold...to repay 
the cost of preparation®. 

The district maps were still uncompleted in 1838 when, writes Dickinson, 
such are the difliculties in...finishing the required maps of the...collectorates, each showing their 
respective hdooks and neighbouring districts, that tlie originals...have...l> 6 en upwards of two 
years under preparation, one only of tlie four now called fc)r...liaving as yet been furnished. 

As these maps are, moreover, upon different scales, varying from 2 to 4 miles jier inch, ... 
much too largo for being conveniently...lithographed, 1 ...suggest that, from...that on a 8 <jaleof 
10 miles to an inch..diow being litliographed under Major Campbeirs supervision, I should... 
prepare for being separat<dy lithographed the required maps of the several collectorates*. 

Tho lithography of the 10-mile map wa« completed by March 1838, and copies 
were distributed to all district and departmental officers [ iii. 281 ]*>. 

In 1839 a storm which had long been brewing between Everest and Thomas 
Jervis came definitely to a head. Jervis had been pressing for acknowledgement 
of his surveys and maps of the Southern Konkan, which he had handed over to 
Jopp in 1830, and which had not yet been worked up into a useful general map. 
The Directors wrote from London that 

unforeseen difficulties prevented the completion of the map, ... and...we must now require tho 
Surveyor General of India to undertake the...map for incorporation into the Atlas...ivs soon 
as possible. The original materials are...already in the possession of tho Surveyor General, but 
to guard against delay...we now send all those furnished to us by Major Jervis*. 

The Surveyor General had in 1838 asked for all tho material to be sent round to 
Calcutta, and De Penning reports the arrival of three oases containing 
maps, plansi^and fieldbooks. ... No list whatever, nor letter of ex 7 )lanation, ac'companied the 
contents, save a card stuck in the inside of the lid of each box, giving merely the numbers, 
amounting to tipwards of 240 of maps, plans, and scraps, many of tliem leaving neither title, 
name, or scale, or any clue to guide us as to what part of the country the maps belong to. ... 

Several of these plans are in a shocking condition, torn into fragments, some of which are 
missing. ... Twenty-six plans in one case from one bundle, each plan torn into several piecies. 
Indeed many of these are mere...rubbish. The Assistant Commissaiy^ General’s receipts, 
specifying only S Packag(^, contents unknown^ may be signed and returned^. 

A Beleotion from this unpromising material was sent up for Everest’s inspection ; 

Trigonometrical survey of part of tlie Southern Konkan, comprising the principal and 
secondary triangles in the Rygarh, Soowandroog, and Rajpoora districts, 1824 5 ; scale 5000 
feet to an inch. ... 

Map of the Konkan, ... from Damaun to Goa, shewing...the respective states, ... and the 
intenxdxed possessions of the British and Native Powers, ... compiled from trigonometrical 
survey, measured nnitc.s, and native information, 1826. 2 miles to an incli. 
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A part of the Ghauts^ north of the Koombar Pasa. 2 iiulos to an inc 3 h. Unfinisliod copy. 

Topographical survey of the northern part of the Southern Konkan districts of Kainala, 
Sankseo, Rajpooreo, and Kygurh. Feb, 1829. 1 mile to an incli. 

Trigonometri(;al survey of Hyegurh talooks. 5000 foot to an inch. The sheets joined 
irregularly and torn. Chart of triangles. 8 miles to an incli. Unfinislied. in good orderC 

Like tlie (Jonipany's GoograpiuT in London, Everest could make notliing of 
these disconnected scraps. 

Tlie survey...was cormii 6 nced...wlien Major Jervis was a Lieutenant, in or prior to 1822-3 
[ ni, 126 ]. ... The Surveyor General of the day was...not consulted. ... Though the opera¬ 
tions... wore apparently brought to a conclusion whilst I was Surveyor General, the records 
wore not handed over to my oilioe till 1837 8 , on my express application. ... 

Reing desirous hist year to make enquiry respecting the execution of this survey , 1 caused 
all tlie existing records to be sent to my office in the field, but I found tliem in so disjointed 
and confused a conditi(jn, and...an absence of anytliing like system i^erviKling the whole, that 
I could make notliing of them whatevx>r. ... If tliosi^ lie the original materials supposed...to 
bo in my possession, the case will he a very hojieless one, and, ... as Major Jervis is now in 
India, it might be desirable to a|>ply to him as the yiorson most likely to be able to decipher 
his own materials’'^ [ 362 J. 

The maps sent out from London wore compilations on two and four miles to 
the inch, without any lines of latitude or longitude^. These also were sent up to 
Even^st, who was by no means impressed by them and, in sending them back to 
Calcutta, he agreed that they and other Bombay maps might be jxlaced at the 
disposal of Jervis, who was permitted to visit Cahuitta and take any material that 
might help him to compile a map of his oAvn. Bedford was not happy about this, 
and insisted on Government authority ; 

A variety of maps and books which Major Jervis was allowed to take with him to Bombay.,, 
are noted in the list herewith transmitted, and f()r...wliich I solicit the sanction of His I^tordsliip 
ill Council, 

I had notliing to guide mo...but a list made over by Major Jervis on tlie day of liis departure, 
nor was there even time to compare this list with the mayis anti books for whicli I hold his 
receipts, ... It wiis only on my objecting to their being sent on board liis vessel without due 
authority, that the note from Mr. Secretary Colvin...was obtained^. 

His apprehensions were justified, for, writes Wroughton five years later, many 
of the maps ^'have been entirely lost’’, and to retrieve the others “a voluminous 
con^*espondence took place'’*. 

Jervis now set about compiling a map of western India in sheets stretching 
from Goa to Gujarat, spending much time working out his own projection ; 

I have myself invcBtigated and computed the projection in detail of the precise divisions 
of the sheets, and the lines of latitude and longitude of that part of the Indian AtUkS connected 
with this Presidency, a very difficult lint necessary preliminary to laying down the surveys 
Hin a uniform scale f in, 293-6 ]. 

He had failed to get the services of any of the Chief Engineer’s di'aughtsmen ; 

A work of this groat extent and manual labour necessarily requires some such aid, but with 
every possible desire to do justice to the confidence...of Government, 1 find it difficult to effect 
much with a single wTiter and two ordinary draughtsmen, whom T entertained in lieu of the 
second writer. ... I could accomplish twenty-fold with a few 8 tea<ly and efficient assistants, 
competent to the ('calculations as well as the drawing and printing®. 

Tlie Chief Engineer was delighted at such an opi)ortunity to pass responsibility 
for these maps to the ‘'Provisional Surveyor General”. Ho quite rightly pointed 
out that ‘‘the increasing and highly important engagements of the Chief Engineer” 
made it “most difficult to find time...for the supervisal of...maps and surveys”^. 
The proposal did not materialize. A few months later Jervis left the country for 
reasons of health [ 318 ], leaving unfinislied his compilation 

of the eight sheets of the Hon’ble Court’s Atlas, the entire triangulation and a portion of the 
sketch of which I have laid down and ad justed...according to the... projection of the Atlas. 

I...regret that such a work...should be abandoned, ... or that it...should...be eventually 
performed imperfectly or inaccurately. ... The tract...comprehends the four collectorates of 
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the Deccan, the Surat collectorate, the ]^orth and South Konkan, the Satarah liajairs, the 
Kolhapur KajaJi’s and Swant Wareo territory, and the soutijern Maharatta collectorates 
of Belgaura and Dliarwar, besides the contiguous frontier territorieB of His Highness the Nizam, 
the PortuguoBe poSBOsaions, anrl part of the Madras dependencies of Soonda and Ce<l<Hi 
Districts. ... 

I should be liap(>y...to direct tlie completion of the work if the Go\ erninejit would autliorize 
Hyarn EBsajc^e, Assistant Surveyor and Draftsman fin. ; i\% 242 ], to pi'oceed with mo to 
England. His salary in giirrison is 100 riipoes in tlie held 140 rupees - ])er menscru, and lie 
is tlie best of tfiis class of native assistants. It will ena.l)lt^ Mr. Walkin’, with hom the engrav¬ 
ing and fmblication of the sheets...rests, to proceed with them with...expedition and coufidenceh 

It was w^ell for tlio. vSinvt\y of India that Jervis's facile optimism, and supreme 
Belf“Confidenc(\ made no impression on Everest's solid ])rofessional soundness, and 
penetrating critical acumen. The triangulation on tvliicli Jervis so light Jioartedly 
wished to tie the lieterogoneoiis surveys of the ITesideney was never of the class 
to carry sucli surveys over sueli an extent of country. The Directors had already 
declared that their Atlas should have no other foundation than the principal triangles 
of the Oreat Ti'igonoinetrical Survey [ 303 ] and Everest had no intention of lowering 
the standard of his survey to yilease anyone. His estimate of the unreliable 
character of Jervis's work in the South Konkan sliocked the Directors ; 

We cannot but express our aurpriBe at the opinion given by the Surveyor General on the 
Konkan Survey...which (K’cupied Major Jervis for upwards of ten years. ... We regret... 
that Lieutenant Colonel Everest has...found the records...in an unsatisfactory state. ... 

AVe expect our surveyors to perform their w'ork on an aj>proved and well-understood 
system, so that at any stago,,.the survey may he intelligible to a qualified surveyor, ... and 
so as not to render nei’essary at any future period a reference to the surveyor himsidf to ‘‘deci¬ 
pher*’...his own materials bofori.' they can be fit for publication [ 92 , 293 ]. 

If the case were otlierwdse, tlie death or retirement of an offic'er,. .might render necessary the 
recommencement of the w'hole w'ork^. 

Neither Everest nor Waugh would have anything to do with the compilation 
that Jex'vis had started until, after the computation of the Bombay triangulation, 
Waugh made another attempt, and recovered the six essential sheets from the 
Military Secretary’s office; “I have very little hope of success, and would not 
attempt it if I had not the advantage of additional mateiials from the recent 
operations of the Bombay Trigonometrical survey"®. 

In 1849, after all the necessary triangles had been computed^ the Surveyor General 
forwarded the maps to Calcutta for compilation®^, commenting that 
the diRcrej)uiicie.s...on cumi)ari8on witli the G.T. Survey points, though not very large, 
are...in most instances of a nature to render ne<*o8sary an alteration in the topographical 
map. ... The Memorandum of Instructions...will form a sufficient guide and caution in this 
extremely delicate operation of reducing original materials so as to disperse discordancies. 
Tlie work will need to bo ])ut into the hands of a clever and scrupulous draftsman. ... 

Some points of tlie same name in Lt. Rivers’ and Major Jervis* maps are not identical, 
the former referring to hill stations, the latter to village sites*. 

A year later Thuillier reported that the adjustment was giving great trouble 
and might yet take another two years ; the component slips were “all longitudinal 
and narrow”, and “did not precisely accord; ...the variation in latitude and 
longitude is not constant, but very irregular on all the sheets”’. In 18.51 the 
Surveyor General informed the Chief Engineer at Bombay that after considerable 
difficulty the maps had at last been compiled, and might soon appear in print; 
“the old degree maps of the Deccan, though incomplete, will perhaps serve for 
present purposes”* [ m, 284 ; rv, 306 ]. Waugh records that 

the iTiaterialfl were sent by iny predecessor to Major .Tervis himself to put in order, bnt they 
returned to my office in 1846 in the same state precisely as before. I was then in the 
field, and being desirous to provide for the Atlas sheets witliout...^e groat expense of a 
re^survey, I sent for these materials for...comparison with Lieut. Rivers’ triangulation. 
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The mtvtorials for shoota 39. 40, and 41 [ m, pi. 24 ]...wero borrowed by Major Jervis 
in... 1840, ... and tiikori by him to Bombay, where thtiy were deposited in the Chief Engineer's 
oftioG, and have been detained there ever aince^. 

After this lapse of more tiian twenty years Rivers found it impossible to identify 
the stations of Jervis’s triangulation, but it was possibly unfair to suggest that 
‘‘some of his sm-veyors’ angle liooks w^ere written uj) in a tent, for hills were put 
down visilile which wen^ not [so] in the fiehr’®. 


Om’HOORArnv 

It w’as natural that Everc'st, witii his trained, precase, mind, should have been 
exacting in 11 is desire hvr unifeuTn spelling in the majis and charts prepared unclear 
his direct ion. Tlie popular systems of .Joues and Cilelirist | i: 249-50 ] had their 
several advocates, Imt iieitlier pr()\*ided any pan:i(“ea for all name's that might find 
their way on to a map. 'fliey merely prescribed rule's for traiisliterating Indian 
spelling into an Englisl] <‘e|uivalent. Tliey eonld not guaranteH' the correet recording 
of the true Indian name, nor its true^ pronum'iat ion. He'niy Ih-insevp*'^, distinguished 
memlier of a talente'd tamily, has eommeuted on the pitfails to be med. 

Hevonue surveys wore' ])nt in hand, and inajis on a large sen-Io wore (^onslmeted, in which 
the names of every place or ol)ject. woi*o accnratoly entered according to tlio same system 
( viz., Cilclirist’s, modified ), Up to this time no attcaiipt had ever been made to make tins 
grand improvement in the geography of India. 

The majjs of Bengal were copied...from the surveys of Remi(4], made in tlio era of jargon, 
and though better spell than most...doc.ument:8 of that period, yed...liable to mislead. 
Surveyors...liad been left to pick up the name^s of placets by tlio oar, and it tiadneven' boon...an 
instruction... to ascertain how theywerc written in any...language of India, and to transfer them 
according to system into tlioir maps. The surveyors too...were very aeldorn scholars. 

In order to...expose at once tlio absurdity of trusting to the ear in a matter of tliis kind, 
an extract is annexed from a map of the Dooah, compiled...not ten years ago. ... It bears the 
official signature of the Siir\myor General of the day, and professes to be fre>m the best matorialB 
then in the arcliives of that department. ... It will be seen tliat the well known road from 
Cawnpoor ( Kahnpoor ) to Ukburpoor is laid down double, being taken apparently from two 
routes made with compasses or theodolites, varying in a small degrt^e, so as to give a different 
direction, and the copyists...have not discovered that the routes are the same hecatiae all the 
names are spelt differently. There are... 

Kuttra ... Gittera Fattipr ... Futtebpr 

Cliicheliroo ... Chiehindy Reneea ... Runneah 

Bhysour ... Bhysawn ; Bheisawn, Oomrun ... Oomeron 

with sundry other names, till one road comes to Akberpooi*, and the other to Akbarpoor^, the 
relative distances of all these places I>eing tlie same. 

Like absurdities might be shown in many maps similarly constructed from nmterials in 
which the names have been set down by the ear without the observance of any s>-stem of 
spelling. ... The Revenue Surveys, m far as they went, effejctually corrected this error ; and... 
the maps...are capable of being converted witli confidence into any character, ... whenever it 
is desired to pulilish a map in the Persian, the Hindee, or in any other character®. 

Everest ruled that his topographical surveyors should “adhere undeviatingly 
...to the orthography of the names...from the Great Trigonometrical Survey’’. 

I have thought it best to follow...Sir William Jones...and, though I do not commit myself 
to anyexLsting system as being faultless, ...yet I have strenuously patronized the introduction 
of...Italian vowels with lOnglish consonants into the orthograpliy of all maps, and in those of 
the Great TrigoiiomotricaJ Survey...have effectually succeeded in attaining this end**. 

He asked for Bedford’s help 

in eradicating everj^ vestige of the barbtvrous mode of Dr. Gilchrist. ... The [boat] system is 
simply to use Italian vowels, which have the most definite intonation of all known languages, 
to the utter eradication of those of our own mother tongue, which...present the most entire 
variance between orthography and pronunciation of any dialect that I am acquainted with. 
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No person who understands Italian can bo at a loss, and those who have not that advantage 
are ashamed to make a public avowal of their ignorance, and therefore, forbear to indulge in 
a laugh at tlie hardness of tlie names, because such laugh would rebut on thennselves^. 
Brought up under the revenue survey system, Bedford pleaded guilty to 

the barbarous charge of being a decided 8 upporb>r of Gilchrist’s method. ... I was so unfortu¬ 
nate as to study the eastern languages in the college of Fort William [ i: 230 ] when the worthy 
Doctor was quite the fasliion, and habit...has...become too inveterate...to be eradicated. With 
an intimate knowledge of the French language, however, and some little of the Italian also, 
I hope to find no difficulty in carrying into effect any orders you may convey. ... 

In the Drawing Department the names have, I understand, always been copied in strict 
conformity with the original orthography, and must, I conclude, so continue to l>e^. 

Markham records that Michael Crow, Deputy Collector of the Calcutta suburbs 
[ 192 ], compiled a treatise on orthography, presumably of Bengali names''*. 

In Bombay the Chief Engineer, Thomas Dickinson [ iii, 439 ], directed that 
in the compilation of any fresh mai)s...of this Presidenc 5 ^..no endeavours [ should ] be spared 
for tlie (‘orrection of the names of towns and villages, no two 8 iu*voyors spelling many of them 
alike ; an evil which is still fm-ther increased by the...errors of copyists, and tliose omissions 
and imperfections in their lithography which renders many letters...obscmre. ... A close 
adherence to the Sanscrit or the Devanagri pronunciation and orthography...should perhaps 
be observed"*. 


Lithography 

Althougli the Surveyor General had as yet no lithographic press attached to his 
office, he could, with the previous sanction of Government in each case, have maps 
printed at the Government Press run by Dr. James Rind, or at the private “Oriental 
Lithographic Press” belonging to Jean-Baptiste Tassin [ in, 298-9]. 

When Tassin was asked to lithograph “the map of the Indus River and of the 
Neighbouring Countries” [ 292-3 ], he gave an estimate of the cost; 


To copying the Indus map on drawing paper 

600 

Rs. Rs. 

To copying the Indus map on stone 

900 


Cliarge for printing 100 copies on six stones @ Rs. 5 each 

30 

930 

Cost of 100 lithographed copies 


930 

„ 200 


960 

„ 300 

... 

990 

„ 400 


1020 

„ 600 

... 

1060** 


Goveroment to fiirnish tlio drawing paper on which the lithographic impressions are to be 
struck off. ... Copies will be coloured...without charge. ... Lithographed copies will be ready 3 
to 31 montlis from the day the map is delivered into Mr. Tassin’s hands®. 

The map was on sale, and Graham informs the Surveyor General that 
having seen an advertisement in the newspa^w on the 26th inst. by Mr. Tassin, offering...the 
lithographed Ind\is map for sale at Rs. 26, ...and none ha^diig been sent to our office from 
the Political Department, I waited on Mr. Trevelyan [ 402 ] to procim^ 2 or 3 copies for des¬ 
patch to yon as well as an office copy’. 

Another map that went to Tassin was Everest’s map of “the country between 
Orenburg and Kandahar” [ 293]—“one hundred copies...at the estimated cost of 
Rs. 610”®. This Tassin promised to execute 

on stone as soon as possible in my best style, and print it...at the agreed charge. ... Concerning 
all the maps which I may receive from Government, ... I will, as I always did, ctonsider it 
a sacred duty not to strike any more copies than the numl>er required by ray employers**. 
Some weeks later Everest asked Do Penning how the work was progressing; 

I fear it will be too late now to make any alterations in the compilation map on the stone, 
but, if the copies have not all been transferred, I could-certainly desire the more recent data 
by Kootouzoff to be introduced instead of...Mouraviev’s route. ... 
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Aw^cjrtain from Mr. at what price the copies oiiglit to be disposed of. so u .8 to cov^or 

the €?xpenee. ... Yon will then...wait on Mr. Swinton and learn whether it is th(j pleiisnre^ of 
Oovoriiment that the copies shouhi he sold at the said remunerating |)rice. ... I have a|)plica* 
tions from gentlemen hen' | Mii*/.a])ur ] to be snp|»lieMj, ])aying for the same^. 
to which De lYiiuing re^|)lie(i that 

Mr. Taasin lias not made any gre«xt [progress in the map owing to an accident tiiat occurred to 
his press, whicli...went to pieces from too great a [rressuro. He has, however, got the U|)per 
half on a stone ready for striking off, and Mr. Graliam has furnished..,a.s much of Koutouzoff’s 
datti as could be admitted. A j)roof slieet will be forwarded as soon as impression is made, 
4 iB also 5 copies ()f the plan for the use of your office. 

Witli resjject to tlie price, ...Mr. Tassin can give no information. Yliat will rest with 
the Secretary, Mr. McNaghtoii, ( 213 11.3 J in the room of Mr. Swinton who has retired^. 
Amongst many other maps published by Tassin were ; 

Map ofUie City and Environs of Calcutta^ oonstniotc^d chiefly from Major Schalch's map, and Cax)t. Priiisep’s 
surveys of the Suburbs, with the latest improvements arid topographical details by J. B. Tassin. Calcutta. 
1832.* Scale 4^ inches to a mile [ in. 13 

Map of the Post Office Stations and Post and Bangy routes throughout British India, ... from materials 
collected and arranged by Captain T. M. Taylor [ iii. 5 o() ]...for the use of the Post Office Department of the 
three Presidencies ; Scale 90 miles to one inch^. 

Tassin s Alias of the Ganges. 1835. Map of the. Rivers Huoghly, Bhagruttee, Jcllinghee, Ganges, and 
dutnna, from Calcutta to the Himalaya Range. Compiled from the most accurate surveys. ... On 7 sheets 
with an index map\ In hound volume 13J inches by 20: Scale TO miles to 11 inches. ... 

Tassin^s Atlas of the DeUa^ 1840. Inland Navigation in Eastern Indi/i. Chart delineating the river 
navigation to Assam from the Presidency by the Soondurbnn IVssago, as well as by the J(?llinghe(' and Matha- 
bhanga Rivers; also to Chittagong, Dacca, Mymensiug, and Silhet. ... bithograj)hcd hy order of Government 
and published with an indexed map. ... Calcutta 1840. Scale 4 Tiiilcs to an inch. One volumo, large qto®. 

Map of Eastern Asia^ comprising China, parts of Til>ct and Mongolia, Bootan, Assam, Burma, and Eastern 
Bengal. ... by J. B. Tassin, 1840. Scale about 104 miles to inch. 

Map of North Frontier of British India^ J. B. I'lissin. 22 miles to an inch. 1838. Price Rs. l(i a 
copy f 293 ]. 

A New and Improved Map of the. Provinces of Bengal and BeJuir. ... Scale 8 miles to an inch. 1841 [ 2 cS 6 

Map of Simjapore.. Drawn by J. B. Tassin from actual survey by (k I). (V)lernan. 6 inches to a mile". 

The map work of the Goverainent Press was defective, “oven in evt^ryday plans’"; 

Th (5 productions of that press, insteud of improving, us might reasonably be expected with 
time and practice, hav^e gradually detorioratod. ... d'he defects...iwe that the linos of routes, 
instead of being clear, are jagged and broken that the lines marking the meridians and 
parallels...are in some phu^es of an enormous thickness, and in other almost obliterated-—that 
in many instances tlie names...are smudged, in others tlie hair strokes are too thick, in others 
again the letters are faint as Hhadow.s—that the courses of rivers are delineated in the rudest 
manner by rigid lines instead of...gra<*eful curves. In many ca.ses tho.se lines too are smudged, 
the others blotted, and in other the fine strong lines...run into each other. 

I have long had reason to 1 x 3 dissivtisfied with the prodind ions, ... Ijut 1 had hop>ed the defects 
would hav(3 betm remedied witliout my troubling you on the subject. ... 1 am really (juite 
ashamed to allow plans so hadlv exe<‘uted to issue frorri ruy oflice hearing my signature. ... 
The blame does not lie witli m(% for the drawing on tljo transfer payx 3 r was entrusted to a 
vapal)le dnift.sman, and apy>ears to me to he a very neat ];K 3 rfornianee‘^. 

Dr. Rind, Siiperint(Mident of the TVess, received these strictures “with the deepest 
regret”, but blamed tlu^ transfer drawings received from tlic Survey office, and 
though an.xious for btd ter result s doubted whether 

highly finished drawings could be expected from a native upon IC rupees per mensem. ... .T 
might...have applied for Mr. Tas-sin’s servicos, ... but I was unwilling to incur the expense. I 
would...suggest...employing liirn in any future works of the kind, the more esjXH'ially as his 
great quickne.ss in drawing enable.s him to make liis terms extremely moderate. Thc 3 late- 
lamentotf Captain Ih’in.sej)! in. .405 O | often declared to mo that ho never in India met with a 
man who drew maps so rapidly or so well as .Mr. Tassird^t 

Not only did (-Government refuse to sanction the employment of Tassin, but they 
refused the Surveyor (Generars recpiest to start a press of his own^^ [ 339 ]- The 
Directors indeed thought the (Government Press was doing useful work apart 
from the printing of maps, and suggested that it might take in work from “the 
mercantile community of ( 'alcutta”^^ 
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In 1840 Dr. Rind was given leave on medical certificate and died at sea. In 
Arthur Sanders of the Quarterinasler-CeneraPs staff to relieve him, the 
(xoveinor General noted that, as the difficult and delicate work^^ o£ the map branch, 
is exceedingly defective, ... I have authorized Lieut. Sanders to apply the Rs. 200 
monthly, which will be saved from Dr. Rind s salaiy, to its improvement' ”. 

The work of the jjress was now split into two parts : 

Tiro C(>[)yiiig of i>aper.s tind forms to bo atbichod to the office of tlio Suporintondont of 
Stationery, and to como under tho...Military Board. ... Tlio map and drawing brancli...to be 
transforred to tho Surveyor (ionerars De|)artmont, and t(.» bo (;ondiictod by Lieutenant 
A. Sanders, with a salary...of 100 rii|)oeB a month. Iliose arrangements will leave" 200 rupees a 
month, besides the 200 ...ordered...to the improvement of the map department**^. 

When he first took over charge Sanders hesitated to 

tell belorehaiid tho titne and labor necessary' to make a copy on transfer paper of a compli¬ 
cated or extensive drawing. ... 'J’he rainy .season is the very worst time in every point of view 
for lith(>gra])hic* work, and should the maps bo now exocutcil, a double copy of a drawing 
might be nec-essary, wliieJi would of' course very mu<;l) increast^ the ex|>ense. ... 

As the multiplication ol ma|)s l>y lithogra])liy is ( in a<^ldition to its correctness and rapidity ) 
more cheap than by hand, if tliree coj)ies are rc^quired, the chances of accident may not be 
worth taking into consideration^. 

The demand for geographical and revenue maps was never ending : 

Tlio establishment...is too inefficient to admit of...work being promptly executed and, besides 
the map of Afghanistan, of the district of Jynteea, and several himdrod Chittagong plans 
[ 2 og ], ...there are a great number of pergunnab maps of whicli copies are required. 
'Die present limited means of the (Government Lithographic Press presents tho sole obstatde to... 
multiplying tlu* existing want of maps'. 

IVlachiries and sIomch had to come from England, tliough Shortrede reported 
from the Karara ScTies in Mirzapiu* that he had found a Banclstono that might be 
used. Specimens were sent down to Calcutta, and a pensioned assistant, c. H. 
Burke [ 397 ], syient some months in further search^ without, success. 

In 1841 the Board of ReveniK- at Allahabad, having e\stal)li8hed a press of their 
own [ 288 Y\ called on Stephen who was closing his surveys at Hamirpur [ 227 ] 
to prepare his own district ma])s for transfer to stone, and sent him 
six sheets of lithografihic paper and lithographic ink. You are to write on the paper precisely 
as you would on drawing pafier, merely ohstrrving tho following precautions ; tlio ink is to bo 
rublied up every time it is used with warm water in the same mannor as Indian Ink, to tho 
thickest consiatGnce...possil)lo to write with. This must bo particularly attendtxl to, as of 
courso the draftsman is anxious to dilute it as much as fiossiblo to save time and trouble. ... 

The parts written should be lightly covered with paper, and carefully kept from being 
rubbed, and from greas^i and stains, as tlie ink being of a greasy nature never dries properly, 
and would come off if rulibod witli a cloth or any rough substance”. 

Thomas Jervis was a keen lithographer. After his retirement he started a private 
press of his own in England, and did important work in producing maps of the 
Crimea for tlie war of 1854. Of the press in Bombay he writes that, before 1840, 
my brother. Colonel (leorge Jervis, now Chief Engintjer, conducted tlio newly formed litho¬ 
graphic press [ III, 38.1 ]. ... There was one desideratum, however, we could not accomplish ( and 
indeed, the same romarlv applies to all otlior presses throughout India, not excepting.. .Cakmtta ), 
viz,, maps and pictorial illustratioti.s. ... They could not be done for want of Artists; often for 
lack of materials.. .and funds. ... Officers of the staff and engineers alone understood tho subject®. 
And, he might have added, »Tean-Baptiste Tassin. 
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CHAPTER XIX 


ADMINISTRATION 

Surveyor Oeneral <Ss Superintendent Great Trigonometrical Survey — Deputy 
Surveyor General ; Revenue Surveys — Allahabad 1830-37 — Calcutta, 1838-42 — 
Assistant Surveyor General, 1838-42 — Deputy Surveyors General, Bombay <Se Madras, 
1830-33 — Accounts. 


T he following is a list of Surveyor Generals and Superintendents of Trigono¬ 
metrical Survey who held office before 1830 [i: 260 - 1 , 265 ; n, 295 , 299 , 
305 -() ; III, 300 - 1 , 307-8 ]. 


Betigal 

Janies Rannell 
Thomas Call 
Mark Wood 
Alexander Kyd 
Robert Oolebrooke 
John Garstin 
Charles Crawford 


... 1767-77 
... 1777-^86 
... 1786-88 
... 1788-94 
... 1794-1808 
... 1808-13 
... 1813-16 


Bombiiy 

Charles Reynolds ... ... 1796-1807 

Moiiier Williams . 1807-15 


Madras 


Colin Mackenzie 

... J810-15 

India 

Colin Mackenzie 

... 1815-21 

John Hodgson 

... 1821-23 

Valentine Blacker 

... 1823-26 

John Hodgson 

... 1826-29 

Henry W^ilpole 

... 1829-30 

Trigon(mielrical Surrey 

William l^anibUm 

... 1800-23 

George Everest 

... 1823-26 


Everest sailed from India on sick leave on 11 th November 1825'. Whilst in 
England he was, on 25th August 1829 [ m, 301 ], nominated by the Court of 
Directors to be Surveyor General and Superintendent of the Great Trigonometrical 
Survey, the first officer to hold these two important posts simultsneously. To 
facilitate his valuable work collecting new instruments and visiting scientific 
siuveys, he was put on special duty during 1827. Several extensions of leave, six 
months at a time, were granted on acemmt of health, but in sanctioning a fiual 
extension the Directors warned him that it was essential that he should reach his 
presidency, Bengal, before the expiry of five years absence^. Sailing from Euglaud 
in June 1830 he reached Calcutta on 6 th October, and took over office as Surveyor 
General on the 8 th, holding it without interruption till December 1843®. 

When Herbert, the Deputy Surveyor General, was appointed Astronomer at 
Lucknow in December 1831, his duties as Superintendent of Revenue Surveys fell 
on the Surveyor General until Bedford’s appointment six months later [ 320 ]. 
Bedford’s office was then moved to Allahabad, and on his own move in December 
1832 [ 4 , 24 ] Everest left De Pemiing, Graham, and Barrow in charge of the com¬ 
puting and drawing offices and the instrument repair workshop respectively. W hils t, 
he himself visited his surveyors in the field, travelling via Mirzapur, Saugor, Gwalior, 
and Agra, his field office traveUed up by river under charge of the Registrar, and 
joined him in Mussoorie in May 1833 [ 172 ]'. Everest then made his personal 
headquarters at Mussoorie till September 1843 [ 112 , 163 ], his official field office 
moving to Delira Dun in January 1834 [ 165-6 ]. 

Whilst devoting aU his energy to the prosecution of the Great Arc, he kept 
close control of everything to do with the Great Trigonometrical Survey—the field 
parties, including that in the Bombay Deccan—the instruments and the computing 
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office at Calcutta. He gave little time or attention to topographical and geographi¬ 
cal surveys, and left the revenue survey entirely to his Deputy [ 323 ). His 
correspondence with the Military Department of the Government of India [ 97 ] 
was heavy and steadily increased and, whilst liis own letters and reports ran to 
great length, ho continuaHy urged his officers to keep their references to him to an 
absolute minimum [ 344 ]. Of liis own dual post he writes ; 

There was not at my disposal a single individual on whom I could rely for...efficient 
aid. ... This difficulty was onlianoed by...my now holding two situations. ... That of Surveyor 
General called for my constant presence in office to conduct all the business and corres¬ 
pondence relating to the Geographical Department. ... The other, Suf)orintondent of the 
G.T.S., required me to bo perpetually in the field, to instruct...and to take an active part 
in observing^ [ 343 f 

Early in 1835 , during the measurement of the Debra Dun base-line, Everest 
was taken seriously ill. He was confined to bed for two weeks in February, and 
again “from May to the cud of October with little intermission’’. Receiving an 
order that, in the event of his having to take sick leave, he sliould hand over to the 
senior officer present, he replied that 

there is no officer at my headquarters. All are busily employed in the field, and I cannot 
withdraw any of them without putting a stop to some part or other of the operations. I... 
forward a list of all the officers under my orders...that the Hon’ble the Governor General in 
Council will select any one of them...to receive charge of the public property. ... 

Tliough it is not my intention, whilst any chance of my mcoveiy remains, to quit the opera¬ 
tions of the Groat Arc, yet I...forward a medical statement...by Dr. Gray, from which it will 
be clearly seen that the labour is too much for me, ... that I run great risk, and so say the 
other medical gentlemen—Be it so—-I am willing to run such a risk—but I hope it will bo left 
discretionary with me to return to the Presidency as soon as I feel tliat I can no longer re¬ 
main with safety. ... 

The climate of Calcutta [ 319 ]» • • bad enough, never disagreed with me so much as that of 
the Upper Provinces, and perhaps on my arrival there I may continue to perfonn the duties 
of my situation without...a voyage to sea. Next to my carrying on the work myself, my being 
able to direct...the operations is tlie most likely to forward...the Great Arc to a satisfactory 
conclusion, and though the former should be impossible, the latter may be perfectly practicable. 
I certainly have no intention of proceeding to sea whilst there is a possibility of avoiding it* 

He was authorized to bring Waugh in to headquarters to take over charge if it 
became necessary, but “in the unfortunat-e event of your unavoidable absence the 
expediency of continuing...the Great Arc will be taken into consideration”. Though 
he soon regained liis wonted vigour on the return of the cold weather and the 
resumption of active field work, he was glad to have Waugh with him [ 39 ], 

After Lord Auckland’s arrival as Governor General in 1836 , con'espondence 
increased and interfered greatly with Everest’s field operations and other pro¬ 
fessional work, whilst the new Governor General fretted at the continued absence 
of his Surveyor General from the Presidency, and at the great delay of professional 
advice and reports [ 297-8]. Although Everest submitted a full and lengthy pro- 
gress report in August 1836 [ 110], he was pressed for another the following year. 
TTiis he delayed as he was fully occupied with computations and office routine, 
and was so ili on his march down to Sironj after the rains of 1837 that he could take 
no part the remeasiiroment of the base-line. Receiving a peremptory reminder, he 
wrote a lengthy apology ; 

I did not myself quit the field until the month of May [ 1 837 ] was somewhat advanced, 
and then I arrived at headquarters jaded to death by the night work of the observatory at 
Katiana. Moreover, the current business and money matters of the office had on that account 
fallen into arrears, which it was my first duty to bring up, and lastly my parties.. .under Lieut¬ 
enant Waugh did not arrive at my headquarters until near the middle of...June [ 41 ]. 

The question then... was not as to the propriety of drawing up...the report, ...but as to 
which business was first to be attended to, the computations or the report. I decidf'd that the 
former was, and, as I could not do both Bimiiltaneoiisly without a reasonable prospect of 
spoiling both, ... the report was postponed. ... 


^Meridional Arc. { v, \ ). 
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The mass of computations was, however, too great to be got through in the short spaoa 
between the middle of June and the middle of September, and...much remains to be done ^ 
its completion. ... I was again in the field...on the Ist October. ... I am really very much 
concerned that I should...have disappointed...His Lordahip, but...the moment I return tp 
my headquarters, I will proceed to take the desired report in hand, and make it as full and 
informatory as I possibly can. ... 

1 beg to draw...attention...to the dififeronce between my Department as it at present 
stands and as it stoo/i in 1822 [ 344 ]. There were then 

1 Surveyor General of India at Calcutta 1 Deputy Surveyor General* at Calcutta 

1 Sujierintendent of the g.t.s. of India 1 „ „ ,, at Madras 

1 Chief Assistant to the „ „ 1 ,, ,, ,, at Bombay 

The Surveyor General was constantly at headquarters, and though he drew a higher salary 
than I do®, yet he never took the field, or stirred from home. The Deputy Surveyor General 
was also constantly at headquarters ready to aid his superior. 

The business of the other two presidencies was managed each by its own Deputy with an 
efficient establishment, ... and neither took the field. ... 

The Sui^rintendent of the Great Trigonometrical Survey rarely, if ever, took the field, 
and never in triangulation [ in, 223, 237 f. His Chief Assistant, your ol>edient servant, wap 
the fag of the G.T. Survey...and perf)etually in the iiekH. ... 

[ in contrast there are now ] 

1 Surveyor General who is also Superintendent of tlie G.T. Survey, who was once told in 
a letter from your ollice in 1833 that he is expected to be always in the field, and who generally 
has been so for 8 months of the twelve. 

1 nominal Deputy Surveyor General of Bengal who has boon from the time of his nomina¬ 
tion absent from his superior, and has never afforded him one atom of assistance, or ever done 
one hour’s duty in that station [ 320 3 ]. 

No Deputy Surveyor General at either of the otlier presidencies at which the control of 
every survey in progress has l>oen thrown into the mass of duty which overwlielms the office 
on the Bengal side of India [ 3 2 7^ 8 j. 

There is, it is true, an astronomical assistant of the G.T. Survey^-who renders as much assis¬ 
tance to me as I...rendered to my superior—but with this difference, that he and 1 are fellow^ 
labourers in fatigue as in other duties, and between us we do double tlio quantity of work 
which would otherwises be accomplished by either. But Lieutenant Waugh takes no part of 
the duty of the iSurveyor Generars office. ... 

All my other oflicers, Lieuts. Boileau, Kenny, and Jones, each liave their own...business to 
attend to ; are neither of them permanently at iioadquartors, and have never rendered me the 
slightest shadow of a.s.siatiince in...my ofT^'e business. ... 

The office of the Surveyor General must fall into arrears, and—when one man is thus 
called on to execute duties for which five persons...were not doomed too many—...the marvel 
is, not that such a result should take place, but that it should so long have been...warded off. 

1 scarcely know how to describe the drudgery to which I have becm subject. ... There are 
as yet few arrears of office, and though in some...instances business has been omitted, ... yot 
those instances have been marvellously few. ... Even now I am transgressing the rules laid 
down for me by my medical adviser, at the risk of incurring a relapse, for quiet and repose 
have been prescribed for me as the only chance of recovery from my late illness®. 

During his illness at Sironj Everest had left the measurement of the base-line 
to Waugh, his Astronomical Assistant, and when Waugh marched south to Bldar 
[ 41-2 ], Everest marched back to rejoin Barrow and the astronomical circles at 
KaUana, and again insisted that he could no longer carry on his office work unaided; 

My late illness at Sironj has f*onvinced mo that I shall no longer be able to endure that 
ince8.sant toil of body and mind which I have submitted to in silence for the lost 5J ye^irs. 

I have partially succeeded...in carrying on that duty formerly allotted to six persons, and... 
believe that I have left notfiing to be desired. But the mental and the corporeal exertion... 
has at length born me down, and reduced mo to the brink of the grave. ... 

There is a vast deal of computation now in my office which...is my first and most imperative 
duty, ... and this will require my constant superintendence for the next six months. During 
that period I can give but a very jmrtial attendance even to the current business of my office, 
and shall be utterly unable to draw up tli© Keport called for, ... unless the Deputy Surveyor 

’Not correct; Herbert w jih ahg. in 1822, and tfie asKts. at Madras A Bombay became Deputies in 
1823. 2 but drew 1500 only v. ii, 325: of. 111 . 340; iv, 328. ^ Lamb ton aged over 62 when Everest 
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General, who is, T am informed, an able man of business, reeeivo orders to...join my headquarters 
at Dobra. ... 'I'he presenxro of an able Deputy is absolutely indispensable to...the cturent 
busirieBB of my Dopartment^ [ 3,1^ ). 

The following month he met the (Jovernor (Toneral at Saharanpur, and ex¬ 
plained that it would requin^ “two to three years to finish his measurement of the 
Great Arc, and it is then his intention to return home”. Producing a medical 
I'eport whkd) emphasized his need for rest, he assured ‘‘His Lordship, that, while 
so interesting a work as the Great Arc of India is in question, I have no desire to 
avail myself of this certificate, or to shun, any reasonable toil and exposure ” 2 . He 
pressed for an able officer to assist with the work at hoadquarters’h 

Bedford was direcjted to take over (diarge of the C^alcutta offices from October 
1838, in addition to the revenue surveys [ 325 ], and thus become Deputy in actual 
practice as well as by desigiiation. liio appointment of an Assistant for charge of 
the field office at Dehra Dun was also sanctioned [ 326-7 ]. Everest gradually 
threw more work on to his Deputy, and in 1840 ho directed that, as the 
aociimulfition of compntationK connoctod with...tho (iroH,! Arc and snbordinato moriduiiis, and 
...arraiigomonta for thoir fiirtfior prosecution, ... leave me no time whatever to attend to the 
topographical Burvoys...under the Madras Presidency, ...I am instructing the officers in charge 
of the Hyderabad, Salem, and Nelloro survovB to put tliemselves in communication with you. 
... I }iav€^,.given instructions that all documents connoctod with those surv(3ya be made over 
to you ; ... you will...attend to thorn, roforring...to mo when...absolutely nocossary^ [ 248, 325 J. 

Early in 1838, possibly when he met the Governor General, Everest learnt that 
the Directors, as a consequence of his serious illness of 1835, liad taken the pre¬ 
caution of nominating his successor, l^heir selection was a, curious one, Tliomas 
Jervis of the Bombay f^ngineers being appointed “Surveyor General of India pro¬ 
visionally, on the resignation, death, or coming away of Major Everest [ 11 

Jervis’ survey of South Konkan between 1822 and 1830 had not been of a high 
order of accuracy | in, 126-7 ; iv, 308 J, but lie was ambitious and a good sliow- 
man, and had produced well-finished maps that had greatly impressed the uncritical 
members of the liombay Govenimont and, what is more surprising, the scientists of 
tlie Royal Society in England, and through them tlie responsible authorities at 
India House. Jervis had made his opportunities whilst on furlough, 1830-7, at a 
time when the Directors wore anxious about Everest’s health and the possibility of 
his liMving to leave India. 

Fortified by this official appointment, Jervis gave a lecture to the British Associa¬ 
tion^’ in which he gave an acc^ount of the surveys already cairied out in India, and 
indicated the lines on which future work miglit be extended under his own direction. 
The scientific societies of London were so much impressed tliat they submitted a 
combined address to the Court of Dirc 3 ctoi‘s, signed by “the President*^, Vice- 
Presidents, and Fellows of the Royal Society, the Geological Society, and the 
Royal Geographical Society”, in which they elaborated these proposals. Jervis 
had his lecture and the address, and several letters, printed for jirivate circulation, 
and sent a copy to Everest, who was indignant at the presumption with which his 
successor-designate had announced his programme, as it were over his dead body. 
He retorted by vTiting “ .4 Series of Letters addressed to His Eot/al Highness the 
Duke of Sussex*', President of the Royal Societyin which he scoffed at the pro¬ 
posals, and made a stout defence of the conduct of the work under his own direction. 
These letters appear to have been written at intervals during 1839, and w^ere pub¬ 
lished in London at the end of t hat year. 

Finding after his return to India that Everest’s health was thoroughly re¬ 
established, and that he showed no signs of early resignation, Jervis applied through 
the Bombay Government to be given charge of all surveys in Madras and Bombay^ 
a suggestion that was rejected by the Governor General and the Directors ; 
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We entirely approve of your refusal to comply with Major Jervis’ request to be appointed 
1 )eputy Siirvoyor General for Southern India, witli Belgauin for his headquarters. 

We cannot allow of any organic change in the system of carrying on the Trigonometrical 
Survey under the jiersnnal Hui>erintendence of the Surveyor General in the field, or of any 
material alteration in the system by which the other duties of the Surveyor General are limited 
to geographical and topographical delinctitions. ... 

Should Lieutenant Colonel Everest resign his office and bo aiuicoodod l)y Major Jervis, 
wo desire tliat it may Ijo distinctly understood that...he will bo both willing and able to follow 
out and adhere to the present established system*. 

Learning from Everest of his determination not to leave India before the Great 
Arc was completed to his entire satisfaction [ ii, 317 ], Jervis resigned himself to 
the inevitable, and left India at the end of 1841 . 

An account has been given elsewhere of the non-professional Survey Committee 
which the Governor General set up in Calcutta with a view to control the programme 
of geographical mapping that Lord Auckland was anxious to push forward, regard¬ 
less of the Directors’ orders on the subject of the quarter-inch Atlas, and the 
Surveyor General’s responsibility | 297, 302 ]. Another order—^not endorsed by the 

Directors'*_^provided that as soon as Everest had completed the Great Arc he should 

transfer his headquarters to Calcutta, and that the next Surveyor General should 
entrust the field-work of the Great Trigonometrical Survey to a junior officer, and 
make his own headquarters at the Presidency as profession^ adviser to Government 
[ 21, 298-9 ]. Everest had no desire for life in Calcutta [ 315, 319 ]; 

There is no metliod of getting...good work from any establishment so sure as by keeping 
all members of it in good health. ... Some men’s constitutions are peculiar, and the climate 
of Calcutta may suit them, but considering that the peculiarities of talent...and disposition 
are moi'e essential to ...a Surveyor General tlian tlie...adaptation to a particular climate, ijerhaps 
it woidd I)e a more prudent arrangement to...decree that the Surveyor General’s office should 
bo fixo<l in such part of India as would most conduce to maintain him and his subordinates 
in sound health...of hotly and mind. 

I can see no object gained by keeping the Surveyor General at tlio Presidency, unless he 
were admitted to the Council Board, and allowed to deliver his statements and opinions viva 
voce which certainly might save a vast deal of trouble and...correspondence. ... The Surveyor 
General ought...to be as near tvs circumstances will allow to...the most important portion of the 
operations. ... The operations of the Trigonometrical Survey of India form not only the most 
irnportant. but the only important portion...in-as-far-as permanency is concomed. ... 

I quite concur in the opinion of the Honourable Court of Directors as to...uniting the offices 
of the Surveyor General and the Superintendent of the Great Trigionometrical Survey in one 
person, but then the jverson selected should be intimately acquainted, both practically and 
theoretically, with the working of all parts of the machinery^. 

Everest had long given notice that he wished to retire when all work connected 
with the Great Arc had been brought to a successful close [317 ]. The remeasure- 
ment of the Bidar base-line in December 1841 was the final task in the field, and there 
then remained about two yeare’ work on the computations, adjustments, and reports. 
After Jervis retired, Everest began to push the claims of Andrew Waugh to succeed 
him In June 1842 Waugh applied formally that his name should be put before 
the Directors, but this the Supreme Government would not undertake, though the 
Governor General’s private secretary told Everest that, 

if it licH with the Indian Govonimont, ... Waugh'.s claimH will moot with a fair and full con¬ 
sideration from the Governor General. ... You aro the best judge of the fit rruvn to carry on 
your oi)oration8, and of course it was with pleasure that I read yoiu strong recommendation, ... 
L I really think him the ablest person for your successor^. 

Everest pleaded strongly that the two offices should continue to be combined 
in one person, and that the Surveyor General should make his headquarters within 
close reach of his trigonometrical parties rather than at the Presidency; 

The Court of Directors have expressed their determination that the offices...shall be held 
by one and tlie same individual, and not only has this original resolution been in no wise shaken, 
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but manifold confirmatory orders have...boon issued, ...and so strongly worded as to leave 
no doubt whatever that my Hon’ble miisters intend firmly to abide by their purpose. 

It is tho wish of His Honour the President in Council that the Surveyor General should be 
at the Presidency, but as that would l>e...contrary to the repeated desire of tho Hon’ble Court of 
Tliroctors, and would involve the necessity of...returning to the exploded system of havdng a 
Superintendent of the IVigonometrical Survey in tho field, in addition to the Surveyor General, 
... I...recommend that...the subject should be referred to...the Hon’ble Court. 

Calcutta is of all places in India jierhaps tho most objectionable [ 318 ]. Its hot, damp, and 

unwholesome climate -I speak from my personal feelings.-cramps and disfiblos all vigour 

of mind and body. Its cHUifined state, blocked uj) on all aides with walls and trees, permitting 
no olbt>w room, and offering no available spot of ground on which platforms may be put up, 
and instruments hav(^ a free range whereon to try them and their powers—the fascination of 
its society, too attractive to be resisted — ... those and many other features...are quite con¬ 
demnatory of Calcutta as a site for tlie Surv^eyor General and Superintendent of the G.T. Survey 
of India. ... The project appears...analogous to that of attenqiting to improve the powers of 
the falcon by clipping its wings, and confining it in a liencoop or dovecoth 

In November 1842 Everest submitted his official application to resign, strongly 
recommending that Waugh should succeed, and pressing this with a personal letter 
to the Chairman of the Court of Directors ; 

I shall presume tliat it is the fixed intention of the Hon’ble Court to adliere to their often 
avowed determination to have no otlier system of survey...in their settled provinces of India 
than that pursued in tho G.T, Survey of India at the present day. ... 1 cordially concur in the 
decision...of having no other system for the foundation of their Atlas [ 303 , 300 J. 

But a 'IVigonometrical Survey cannot be (uinductcd by any person without...apprenticeship 
and training in the field, combined with a respectable portion of mathematical knowledge. 

It w'ould bo as consistent to expect a person to Icail in a concert without learning tlie rudiments 
of music, as to look for efficioncy in an untried practitioner in Trigonometrical operations. 

I have taken great pains...to train up an efficient oetoblishment. ... It is not now, as it 
wfWi in 1825, to search for a fitting person to fill rny seat, and seandi in vain [ iii, 308 ]—I arn 
no longer necessary to the work- there are several proud to call themsolvos my pupils, ... all 
quite as able...to carry on the work, ... Waugh, ... Kenny, ... Jacob, ... Logan. ... 

The Great Arc of India ha.s been brouglit to a conclusion, and the portion executed by 
myself and my subordinates...nortli of Bodar...is, I arn proud to believe, as perfect a perform¬ 
ance as mankind yot have seen. ... 1 have done my portion, and what time and circum¬ 
stances would not allow me to execute myself I have deputed to younger and more active men, 
who are better able to endure fatigue. By far the larger portion...thus deputed has been 
effected by Lieutenant Waugh, my Astronomical Assistant. ... His talents, acquirements, 
and habits, as a mathematician, a scholar, a gentleman, and a soldier, are of a high order, and 
as such I feel that in recommending him as a fit person to succeed me, T do hut perform tlie last 
esvsential service...to...masters from whom I have received so many arts of kindness^ [ 357 ]. 

To the Deputy Chairman he added that 

there are but few' officers in India who liave over had any experience in Trigonometrical ojiera- 
tions, and...those wlio have only been accustomed to the ruder modes of surveying would have 
much to unlearn before they could begin to learn aught [ 353 ], ... If your Hon’ble Court had 
the whole world at your disposal wherefrom to select a i>erson whoso sum total of practical 
skill and theoretical atta.iriment, power's of endurance, and all other essential qualities were a 
maximum, Lieut. Waugfi w^iuld ho the very person of your choice^. 

In their letter of 3 rd May 1843 the Directors recorded their appreciation of 
Everest’s distinguished services, and sanctioned the appointment of Waugh to 
succeed “on a salary of rupees 1,500 per mensem, with the pay and allowances of his 
regimental rank” [ in, 346 ; iv, 328-9 ]. Regarding headquarters they added that, 

in consoquGiice of tho comjilotion of tho Great Arc, ... Lieutonant Waugli wdll...ho enabk.Hl to 
give early and effectual attention to any references which you may have occa,sion to make to 
him. ... We...hope that you will not...wdthdraw him from tho duty of superintenfling in 
person the operations of the meridional surveys for...ensuring his preseneo at Calcuthi. ... 

The Surveyor General’s headquarters should, for the next year or two, be at Allahabad 
or Benares, as being central positions for the Trigonometrical surveys in progress. 7 ’he Deputy 
Surveyor General will be stationed at Calcutta.^. 
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On the break-up of the two parties that had been engaged on the Great Arc, 
and the transfer of their establishments to new work further east, the Superintendent 
of Trigonometrical Surveys would be free to pay visits of inspection. Everest had 
already been on a tour early in 1843, visiting Du Vemet, Waugh, and Logan [ 64 , 71 ], 
He writes to the Collector of Moradabad ; 

I was in search of my trigonometrical parties, who are, as usual, never to bo hoard of... 
until one arrives in their immediate vicinity. I fell in with the first party, ... that under... 
George Logan Esq., near Bijiiour, at an obscure place called Mahesri, and shall halt here until 
the rain subsides, which I conjecture will be till the 29 th., on which day I propose making the 
first march in the following route...[ to ] Moradabad, 3 rd February. 

From Moradabad I intend to go to Rarnpur, and thence to...inspect a party under... Cap tain 
Waugh, whom I expect to meet in the neighboiiriiood of Pilibhit [ 67 ]. ... After having 
inspected Captain Waugh’s operations, I propose returning westward to inspect other parties 
in the neighbourhood of Anoopshahr and Bulandshalir^. 

He made plans for the journey to Calcutta where he proposed to hand over ; 

[...recommend tliat as soon after the end of the rainy season as travelling can be commenced 
with due regard to the safety of tlio records and the liealth of the establishment, the portion 
of my office in the field be allowed to proceed to the Presidency by water. I beg to specify 
the 15 th September as the day of starting. 

I wish to take Captain Waugh with me to Calcutta, because he will then be at hand to receive 
charge at...my embarking for England'*^. 

As a necessary preliminary he applied to the Accountant-Groneral for 

the proscribed certificate of tliore being no demands against me in your offi(;e, for the want of 
which I cannot send in my formal application to resign. ... As I have for years studiously 
avoided advances of money, and always expended my own funds on the |>ublic account when 
necessary, tliis certificate, ... as far as cash is concerned, can involve no difficulty whatever, 
I may have demands against the Government, the Government can liave none against me. ... 

Public property standing at my debit...must be equally free from complication. I have 
given Oiptain Waugh...access to all my office documents, and...ho is quite consentient to take 
the responsibility on himself, but ho is naturally anxious that...my official records should bo 

confirmed by...your office. ... 

My passage is taken, ... and it will subject me to serious inconvenience if my arrangements 
are put off to the lovst moment on account of the want of timely perrrussion to resign®. 

The no-demand certificate was duly attached to his application ‘'to resign...on the 
pension of a full Colonel His resignation was gazett^ed under General Order of 
1st December, and he sailed in the Bentinck steamer on 16th, on which date Waugh 
succeeded as Surveyor General and Superintendent of Trigonometrical Surveys. 

Through Everest’s energy and genius the shape and character of the Great 
Trigonometrical Survey had now been determined, and the pattern set for its 
steady extension and for the construction of worthy topographical surveys and 
maps. 


Deputy Surveyor General, Revenue Surveys, AllahabAd 

Revenue surveys had been started in the Upper Provinces in 1822 by Hodgson 
as Surveyor General, and then administered by him as Revenue Surveyor General 
from 1823, and again as Surveyor General from 1826. When he took furlough in 
January 1829, they were taken over by Herbert, first as acting Surveyor General, 
and then as Deputy S.G. and Superintendent of Revenue Surveys. On his transfer 
to become Astronomer to the King of Oudh at Lucknow, the charge was held^ by 
the Surveyor (general till the question of successor was settled [ 314 ]®. The appoint¬ 
ment was eventually given to James Bedford, who had started survey in Rohil- 
khand in 1822. 

OflSoe was to be located at Allahabad, so as to be in close touch with the Sadr 
Board of Revenue, Western Provinces, and was to be completely independent of 
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the Surveyor General. Everest was glad to be free of all responsibility for revenue 
surveys, though much disappointed at losing the assistance of a professional Deputy 
** 1 headquart-ors. The Government order making this appointment issued 

on 11 th June 1832, and Bedford took up duty about 10th September. Though 
he claimed the salary of Rs. 750 a month from 11 th June, on the grounds that he 
had received orders on that date at Bareilly, it was ruled that he could not draw 
it until he reached Allahabadk 

The immediate business was a conference called by the Governor General, to 
which all officers interested in revenue surveys, both civil and professional, had 
been asked to contribute proposals, and to attend for discussion. Bedford being 
compelled to ask for two months leave, the conference had to be postponed till 20 th 
January 1833 when Lord William Bentinck presided in person. Drastic changes 
were made in the system of survey, and the raising several new survey parties 
was ordered [ 7 , 213 -4 ]• 

Bedford asked for a special allowance for inspection tours, 
wJucli, inr-liuhng a week’s halt at ea(-ii survey earnp, will take.,.about 4 months. 'I’he bulk of 
my offieo would of eourse remain at Allahaba<l. and one writer...answer all eomnion purposes 
during the do|)utation. ... 'I'he ofKming of the roads after the rains appears the most eligible 
time for commencing these visits, if considered necessary, and more particularly diu-ing the 
pre.s<jnt year, as the new arrangements would then probably be in full operation, and a good 
opportunity be afforiksl of personally ascertaining the ditliculties®. 

Tours of inspections were not in favour except for Revenue (Commissioners and 
the like®, and it was “not considered necessary' at present that Captn. Bedford 
should travel to the districts in which the other surveyors will be employed”, but 
as he appeared to have time on his hands it was proposed that he might supervise 
a small party near Allahabad, a suggestion he rejected as impossible ; 

d'ho tiwik of verifying the niunorous returns...would fully ern{>loy the entire time of botJi 
tlie survo.'V’or and a well-tiualified o(Ii<«> a-ssistant, ... and...leave no leisure for other duties 
Tliose of my own situation, also, are daily increasing with the area surveyed, and the khasrah 
moasuromonts now entrusted to the Revenue Survey Dejiartment have.^multiplied points of 
discussion and reference. F.von if time admitted, however, which it does not, the two duties 
soern likoly to load to ernbarra«srnoiit^. 

He was then directed to raise a special detachment for this Allahabad survey, 
which an assistant, Henry Lawrence, should run under his supervision. Lawrence 
was, however, required elsewhere [ 214 ], and the Allahabad survey was postponed. 

Bedford certainly had no lack of work in the administration of his numerous 
field parties, with many officers entirely new to the work, and organization to be 
adjusted to the wishes of the Revenue Board and the district officers. Though 
working for the Board, he was not directly under their orders, and in many matters 
corresponded directly with the Government of the Western, or North-Western 
Provinces. Office accommodation was difficult to find ; ’ 

The diitios of my office could not bo [wfortned in an exposed building like Doorjun Saul’s 
late prison during the high winds, dust, and rain, experienced about the end of ,January. 
These duties wore expressly forbklden to In* conducted in the quarters which Conoral Marley 
[ n, 40-1 ] hail the kindness to offer for 1115 ' jxusonal accommodation. 

I had no resource, therefore, but to secure from 1st Febniarj\ the most eligible of the few 
remaining places at tlio station, at a monthly rent far above my own present means®. 

As a professional surveyor with high regard for accuracy and precision, Bedford 
was not prepared to sacrifice these for the sake of the increased out-tum and speed 
required by the Board [ 215-8 ]. He was particularly disgusted to find in 1837 that 
members of the Board had been consulting his own junior officers, Lawrence in 
particular, before issuing orders for accelerated progress without reference to him, 
the Superintendent of the surveys. He concludes a letter to James Thomason^ 
officiating Secretary to the Lieutenant-Governor, complaining of 

the undue influence wlvich tlie civil branch of the survey is acquiring,'and the evil will I fear 
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daily increaBe, vinloBs the Siuider Board—leaving to the Superintendent the intenial manage¬ 
ment and details of his l)ej)artment—confine themBelves to that general control...which alone 
was, I conceiv(3, the intention of Government to conhde to them. ... I am quite unconscious of 
ever having negUMdoil ( even under many severe private trials ) the duties of the office with 
which 1 have been honoured. It luis proved no sinecure^. 

Ho had already on several occasions disagreed with the Board on the question 
of appointments and promotions of his professional staff, and had done his best to 
uphold his officers in disputes with the district revenue officials [ 230 , 363 ] ; 

I have now been 1(5 years in the Revenue Survey De})artment, the hkst five years as its 
head, atul if unacquainted with tlio ( haracter and fair ])retensioTis of the ofhcers under my 
control, should consider myself unworthy to hold the hitherto resj)onsibl(^ office with which 
I have been hoiu»ured'‘^. 

Protest to the local (Government availed nothing, in fact Thomason had strongly 
supported Merttins Bird in bringing in the new policj^ and t he Government of India 
upheld them. Both partitas were tmdoubtedly pleased when a request came from 
(Calcutta for the loan of Bedford’s services; 

The number of Revenue Surveys...in tlie Lower Provinces...is very great, & the incon¬ 
venient absence of all high authority from the Surveyor (lenerars office lavs deprived this 
quarter of all superinteu<lence hut that little which the Comiuittee have been able to afford 
I 2 <)y~^o 2 ]. As...it is ver>* desirable, not only on the s(‘ore of economy, but of unity of action, 
that such extensive operations should be effectually superintondod, the Governor would 
suggest...that...Ca|)tain Bed ford... might advanbvgeously be summoned to Calcutta for the 
ensuing cold weather at least, ... in order that he may place the surveys of thesf^ Provinces 
upon a proper uniform footing, and provide for the future supervision of the officers ein|)l()yed 
upon them.® 

Bedford took a few weeks clearing up at Allahabad ; 

If allowed to remain until the middle, or...end of next month, the accounts of the season 
would...ho made up vny annual report disj>atche(l— th(^ rna]) work of the season put in pro- 
gre.ss -aiid the Law Comnussion may>...finished with the general |>opiilation statements of 
the Western Proviiicea [ 233 . 286 ]. If..the duty be of a temporary nature, I could then 
proceed to Calcutta for a couple of monllis, and make the same arrangoinont witli regard to 
my office at Allahabad as on the two former occasions wlioii I went on sliort leave to the 
Presidency, ... 

If...my residence is protracted in Calcutta I should require the records for reference, and... 
recommend that at least the writing department, if not the whole, be allr)wed to accompany 
me. I should tlius bo able efficiently to superintend the general work wherever I might be, 
whereas if left for any long time at Allahabivi, the office would be comparatively useless witliout 
me, while I should myself be greatly embarrassed^. 

The Board suggested that William Brown should be brought down to take charge 
during Bedford’s absence, but Bedford would not. hear of this for, though senior as 
a soldier, Brown was junior as surveyor to both Wroughton and Bimie Browne. 
When, therefore, Bedford left on 9th December, charge of the surveys was taken 
over by Henry Elliot, civil service, Secretary to the Revenue Board f 289 n .3 ]. 

On Bedford’s arrival in Calcutta early in January 1838, the Board of Revenue 
of the Lower Provinces was directed ‘Ho lay down such rules for his guidance as 
they may deem proi)er, conforming as far as may be to the practice of the Sudder 
Board of Revenue in the Western Provinces For some months he was in the 
unsatisfactory position of not knowing how far he remained still responsible for 
his office staff at Allahabad, and of being without facilities or status at the Surveyor 
CJeneral’s office at Calcutta. He was stdl resentful towards the Board of Allahabad, 
and appealed to the Supreme Government; 

His Lordsliip having placed on record so decided an expression of his sentimmts, I cannot 
...press my general apf)eal against the conduct of the Western Board in the case of (Captain 
Lawrence [ 217 ]. What ha.s already been urged will, I trust, sufficiently exonerate me from 
the responsibility hitherto imposed resj>ecting the general revenue survey expenses in the 
North Western Provinws, and the instruments of the Department ( placed at my personal 
debit ), over both of which I have now no efficient control. ... 
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I submit for His Lordship’s consideration ; ... I am obliged to keep up a separate establish¬ 
ment at Allahabad to look after my property, not to mention that with a buggy and horse 
useless at that station, I am...hiring conveyance at Calcutta. ... 1 am hirther compelled, not 
only to pay house rent in Calcutta, but...to find accommodation for such ofiBce as the Lieutenant 
Governor has been pleased temporarily to autlioriae. 

The loss to which I am thus subjected actually reduced the value of my combined staff 
salary to about 500 per mensem, or less than that enjoyed by a surveyor. ... As tliree months 
are now elapsed since I quitted Allahabad, and the period of my absence is still undefined, 
I...hope that...some temporary allowance will at least obviate a positive loss^. 

The Governor General saw no reason for complaint*. After several months, 
however, it was arranged that Bedford should sever all connection with Allahabad, 
and take over charge of the Surveyor General’s offices at Calcutta in addition to 
the surveys of the Lower Provinces. These changes came into force in October 1838, 
with the consent of the Government of the North-Western Provinces ; 

It...appears that Capt. Bedford has ample employment in the superintendence of the 
Revenue Surveys in Bengal, and that ho feels himself hampered by the duties and reejDonsibility 
still attaching to his post at Allahabad. I’he arrangement under which the great bulk of his 
dutiejs were transferred to the Secretary to the Sudder Board of Revenue has answered the 
purpose for which it was adopted on...Captain Bedford’s sudden removal. ... 

At the same time...the importance of...the survey and settlement of these provinces requires 
groat attention and liigh scientific attainments. It is also important that these qualifications 
should be kept in complete subordination to the Sudder Board of Revenue, with whom the 
direction and suporiiitendence of the whole must rest. ... 

His Lordship proposes to atbich to the Sudder Board...a scientific officer as a secretary, 
who shall be the channel of correspondence®. 

The outbi*eak of war with Afghanistan prevented the posting of any professional 
survey officer, and Elliot continued to administer the Western surveys until they 
were closed down at the end of 1842 [ 217 , 229 , 289 3 ]. 

Bedford continued to hold charge of the Surveyor Generars offices in Calcutta, 
and of the surveys under the Revenue Board of the Lower Provinces, until he 
resigned on 1 st January 1843, having sen'^ed continuously in Lidia without once 
leaving the country since his first arrival on 25th September 1809. No successor 
was appointed until Wroughton’s retnm from furlough in March 1844. 

At no time after Bedford had taken over had Everest ever exercised any control 
over the revenue surveys, although the Directors had expressed their wish in 1840 
“that the general direction of all revenue surveys should be confided to the Surveyor 
General...only so far as will ensure the application of scientific principles on one 
unifonn system to the several surveys [ 315 ]» 


Deputy Surveyor General, Calcutta, 1838-42 

When Everest returned in 1830 he found James Herl)ert holding office under 
Walpole as Deputy Surveyor General and Superintendent of Revenue Surveys 
[ III, 506 ]. Herbert had long been closely associated with Hodgson, not only 
as surveyor in the field [ in, 33-5 ], but from December 1821 to 1823, and again 
from 1828, as Assistant Surveyor General at Calcutta [ m, 309-10 ]. On Hodgson’s 
departure, he held charge of the department till Walpole took over at the end 
of October 1829, and then continued as Deputy Surveyor General in charge of 
Revenue Surveys. Everest had a great respect for his abilities, and reported in 
June 1831 that Herbert had been 

for some time seriously indisposed, and...will be obliged to go to the Cape of Good Hope or Now 
South Wales for the recovery of his health. The loss...will bo very great to me, because he is 
not only a gentleman of much talent, but one on whose judgement I can at alt times confide. 
As a Deputy he is to me invaluable, because he lightens by one half of the load of business with 
which my office is encumbered. 
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Allow me, therefore, to hope that the officer nominated to act as Deputy Surveyor GJeneral 
in Ills absence may...be capable of affording me the same important and efficient aid. ... This 
is necessary at all times, but will be particularly so in the last months of this year when the 
base of verification is to be measured [ 48-9 

[ Again on 29 th September ]. Captain Herbert...was about to vacate his situation in order 
to proceed to England. His health having since been reinstated, he has given up...his design, 
but is nevertheless still likely to quit tlie Department. ... I have since had...the acquaintance 
of Lieutenant Wilcox, and...he is the very |>erson whom I should seek as a really efficient 
assistant. ... I hope that...Lieutenant Wilcox may be nominated as a successor to Captain 
Herl>ert^. 

Herbert resigned from 9tli December 1831 on appointment to charge of the 
Lucknow observatory [ 115 J. Not onJy, therefore, was Everest now left without 
any assistant or deputy in his heavy office duties, hut from December 1831 to .June 
1832 he was burdened with control of the revenue surveys just when he had great 
pressure of important geodetic work [ 12-4 ]. In spite of his request for Wilcox, 
Oovominent insisted that the appointment should go to Bedford, the senior revenue 
surveyor, who was to be stationed at Allahabiid [ J 14 ]. Wilcox who was nearly ten 
yeare the junior^ with a verj^ short cx{)erience of revenue surveys [ m. ]*, was 
obviously less suitable for so important an independent charge. 

It was indeed verj’ poor policy to leave so important an officer as the Surveyor 
Ceneral—whose responsibilities for maps aTid surveys extended to tlie furthest 
limits of India—without any i)ersonal deputy or assistant whilst he was engaged 
not only in suia-.rvising, but actually j>erforming, the highly technical and sj^cialized 
operations of the trigonoraetrical survey. No provision whatever was made for 
the conduct of normal routine business in the case of his temporary sickness or 
absence. 

Though he repeatedly appealed for assistance, and represented the strain of all 
this work on his efliciency and health, no assistance was provided until 1838 The 
parsimony that got erned this policy extendexJ even to IJedford’s appointment at 
Allahabad, which the Directors approved only so long as 

the Surveyor General hiinsolf shall be occupied in measuring an arc of the meridian or other 
field duties, but...on hi.s return to Calcutta, the appointment of Deputy Surveyor General at 
your Presidency shall cease*. 


Whilst control of the field office at Debra Dun rested with the Registrar, Charles 
Morrison, Rverest left his Calcutta offices under charge of Joshua De Penning * 

Wlion letters arrive from the Military Secretary’s office^ containing queries to he a^wored 
for the information of the Court of Directors, you will...consult witli Mr. Graham [ 295 ] and 
forward them to me, specifying where 1 can put my hand upon any particular dot^ument. ... 
Any information that eitfier he or you can furnish...! shall be grateful for. 

Wlien...map8 are ready for dispatch to England, ... you should report...that you have 
duly examined and compared them, ... [ to ] enable me to decide whether they require to be 
inspected by me. ... ^ i 

In regai^ to ..the computing office, when any number of the skeleton forms liave been 
fiUed up and duly examined and compared by you. ... send one set under cover to me with 
any remarks you may have to make addressed to your deputy Mr. John Perton f ^2s-6 
379-80 ]. In the ordinary course of business a packet once a month will suffice. ... ' 

Public letters requiring an immediate answer, and all private letters to my addi^ must be 
sent, to await me. ... I empower you to open all letters directed to me on service, to give 
specffic can and where you have any doubt to send the conespondence to me*. 

On ^dford s t^fer to Calcutta at the end of 1837 he was given no official 
rropoMibility to the Surveyor General, though such possibility had been hinted 
at. Everest wntes to De Penning ; 

Captain ^dford has been sent to the Presidency to settle the revenue survey affaira I 
^ved an intimation from him on the subject, but none from Government, and therefor. 
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I wish you to wait on him, and show him all manner of deference and respect from you 
Md all ray department. If he can assist you in franking letters to my culdross, I had rather 
it should be done by him than a stranger. Make my compliments to him and say so' [ 344 ]. 

After Everest’s interview with the Governor General in March 1838 [ 317 ], 
Lord Auckland asked the Bengal Government whetlier Bedford (*onld take over 
charge of the Sinweyor General’s offices at Calcutta in addition to the revenue 
survey parties, and Bedford agreed that he could do so if he were relieved of all 
responsibilities at Allahabad, This change was brought into effect in October 
when he was officially apjiointed to “take charge of the office of the Surveyor 
General at the Presidency. ... This (diarge is not to interfere with the supervision... 
over the Revenue Survey in the Lower Province”. 

On the lOtf) October, therefore, Bedford assumed charge of the con'cspondence 
and drawing offices, and the instniment workshop, leaving De Penning in indepen¬ 
dent charge of tlie (‘omputing office, and as sucli entitled to correspond direct with 
Everest a,s Su|K 5 rinteiKlent o.'r.s, ; “the computing establishment has from its 
origin been quib^ distinct from that/ of the Surveyor Genera] From Ist December 
1839, after protesting his ‘bitter inability” to retain charge of the workshop, 
Bedford w as authorized to hand it over to Boileau [ 129 ]^ ; 

When applied to on the subject, ... I distinctly stated that I could not undertake the charge... 
if it included anything beyond the superintendence of the map and plan work, with the current 

correspondence. The various points of reference...from you—from so many surveys..._-and... 

from the Sudder Board—engross so much of my time that, even though commencing on the 
rough draft of my letters about 8 in the morning, I can scarcely keep the work...from falling 
into arrears. ... 

As a mere channel of commimicAtion between tlie public departments and the officiating 
MatliematicaJ Instrument Makoi^, I make no objection, but I...protest against being embar¬ 
rassed by tlie details, ... to wliich it is impossible for me to attend witliout neglecting the 
duties of tlie Revenue Survey Department^. 

It is hardly Hurprising to find that dilfieulticH occaaionaily arose between Bedford 
at Calcutta and Bontein at J)ehra| 527 |. and an unhappy eoiTospondence took place 
in w’^hich Bedford expressed deep resentment at lilame being passed to him by so 
junior an officer. Ho refused to accept (Everest’s explanation, and ask('d that the 
whole dispute, and the lack of satisfactory redress by the Surveyor General, should 
be laid before Government, which Evert>st refused to do ; 

I am prohibited to send documents of the sort...to the Military Secretary’s office [ 374 ], 
having been specifically made acquainted that His Lordship had neither the time nor inclin¬ 
ation for the perusal of voluminous correspondence of the subject of the petty squabbles of 
members of my establishment. ... 

I am not about to prefer a complaint against you, but...you are tlio person proposing to 
do so against mo ; ... any representation laid l>efore His Lordship must be addressed by you 
to...Government, detailing the grievances complained of, and be forwarded...tlirough mo®. 
Bedford very wisely dropped tlie matter, but a few months later tliere was further 
trouble. He had given ceHain advice to Government without obtaining Ev erest’s 
prior approval, ancl Everest was indignant when he heard of it . His letter of protest 
—expressing complete distrust of his Deputy—met with stern rebuke, and it was a 
long time before the trouble blew over. 

In spite of this distrust, however, Everest was constrained by his pre-occupa¬ 
tion with the Great Arc to pass over control of the Madras and Hyderabad surveys, 
an extra responsibility that Bedford accepted cheerfully [ 248 , 317 ]«. By 1842, 
doubtless because Everest was now clear of anxiety for his professional work and 
the Jervis controversy, relations had recovered a friendly tone, and he was happy 
to place De Pemiing and the sacred computing office under Bedford’s control ; 

The highly satisfactory manner in which you have conducted the duties of my office... 
induces me to bog...you to take charge of the computing office also, and...I empower you 
to communicate to Mr. De Penning that it is my desire that he place himself and the com¬ 
puters...under your orders—that ho will receive all his instructions from me through you— 
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and aond any coimininic-ationa winch ho may havo to make, either acidroaaod to mo. Captain 

Bontein, or the Deputy (-omputor, Mr. Peyton—througii you.open for your inapoctioid. 

Bedford accepted this charge ho long as it did not involve him in “the details of 
the (‘OMiputing oflice work’’, which would still rest with Do Penning. 

Phis arrangtnnent was of short duration, however, for Bedford retired from 
Lst January' 1 H 4 :V, and as the Directors liad stated that tfiey would not approve 
tht^ a|)pointiuent of another ottieer as Deputy Surveyor (General | 524 ], he handed 
the drawing and (H)m})iiting otlices over to De J^eiming and the duties of Su})erin- 
tendent of Revenue Surveys to tlu^ Sadr Board of Revenue-. 

It was indeed hard tliat h]verest slioidd have been dey)rived of both Ids deputy 
and pei*sonal assistants for his last year [ 23c) J. 

Ass 1 ST A NT S I T H v K Y O K ( J K N K RAI., 1 S S-4 2 

The ]>ost of Assistant Surveyor (Jeneral at lieadquartia's had been field by James 
Herbert from 1S27 to January 1829 | m. 310 : iv, 323 J. In March 1838 Eveiest 
obtained tlie (iOV(‘mor ( ieiuTaPs promise of assistance at his headquarters, but find¬ 
ing that action was oidy being taken to pro\ ide a Deputy at Calcutta he insisted 
t hat fiis more urgent need was for an otfieer to take charge of his fi^Jd office at 
Dehra Dun ; 

lst. 'tiv oxaiuiiio pluim, maps, ficldbooks, and other doenmontB of the various surveys 
sent...from the three Presidencies, and to attend to the corre^spondeuce relating to those surveys. 

2nd. To assist generally in...arranging from...these materials such maps...and charts as 
may he re<juired...l)y the Uon’hle Court of Directors. 

3 rd. 3\) attend t(» tlie correspondenci^ and comply wdth the requisitions of...the throe 
Presidencies. ... 

4th. To examine all the accounts...and to exercise a general sujiervision over the office 
of the SurveAor CeiK'rul wliilo lie is in the fi<dd, or when engagofl in...computations. ... 

5tli. To aid the Surveyor General in carrying on the public correspondence. ... 

titli. There is a large iissortmeiit of instruminits...scattered in divonw^ portions of the c.ountry; 
... to retain and arrange the receipts...and the authority under whirli they liavo been res¬ 
pectively iasued...wdll he an esscnitial item of tlie Deputy’s duty. 

7tli. To...re])()rt an\ de/icien<*y-..(»r injury...to the sai<l instruments. ... 

8 th. 4V) su|>erintend the annual stahanent of the instruments required by tlie Aecountiuit 
GomeraP. ... 

JMie first ste])...is the api»ointmenl of an eflieiont Defiuty, for witliout that my Department 
is entirely paralysed. Even a Captain in temporary command of 4 com|)anie 8 of Native 
Infantry has an adjutant, ... yet J, wdio have duties surpassing these as mueh as the sands of 
the sea do the area of a citizen’s grass plot, hav^e no re.sjionsihle officer to render me the least 
help in the...ex tensive husiiU'SH of my ollice. 

Tliis is really a crying evil. ... 'Tme it is, ... that the (.hthculty of meeting an officer at once 
wdlling and able to cope with tlie onerous duties...is one of the j^irincijial obshicles, ... but, ... 
by liow' mucli thosi’i duties are more than ordinarily ardous, by so much the more indisiiensihle 
does it become that J sliouM liave some com}K'tent person to sliare them wdth mo. ... 

It is, in fact, hocau.so all my three Deputies havo been removed that no officer is at liand 

who has the sIighU\st training in the office duties.If my warning voice had not, like that of 

Cassandra, heini raised in vain, nothing of this sort could liavi'* hayijwned ( 14 , 327 8 T. 

He was anthorized to find an otlicer of his own selection for his hold office, and 
after serving on trial lor several weeks John Bontein was aj)})oint/C}d ‘'Assistant in 
the Office of the Siirv(‘Vor (3enerar'\ Everest writes ; 

It IS a gnuit ofijivt te me that the gentkmian appointed as my assistant should stand in 
need ol as little instruction as niay he, ...and where that is requisite he should l>e tractable 
and ready to k'arn. Of tlie two 1 should esteem the latter as tlie more inqiortant requisite. ... 
1 took the liberty in JVlarcli last to mention the name of l.ieutenant Durand, of the Enginoers 
[ 35 ^ ]• • •• 1 conclude...tJiat there is some olijoction to this measure. 

1...mention...Litnitenant Bontein, of the fiJst N.I., as a gentleman for whom I have a 
personal regard. ... Ho lias been 12 years on actual duty in India, and...has never been away 
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from his rogimont. ... lie has l)oth aptitiido and inclination onougli to render him a liighly 
efficient assistant within a sliorter |>erio«i than I (!ould expect from a strangerh 

BonteiTi accoinpanied the Surveyor General io Kaliana during field seaBon 
183S-9, and proved niost useful. In June 1840 he withdrew an ap|)lication for 
sick leave when lie found it entailed the loss of lien on his jiost, though Everest 
would liave preferred a capable substitute ; 

Though decidedly in oppositicni to the advice of his medical attendant, Lient. Bontein 

has proferroci attending office at any risk to...being deprived of fiis appointment.In truth, 1 

require an efficient assistant now more than at any' otlier period for- not to mention the 
utter impossibility of attending to the ik'tails of office businesa wliilst...sitting up by niglit to 
observe sttirs, and examining laborious...computations—the arrangements preparatory to 
the termination of my (lareer...ought to...leave the affairs...in an...unconfused state. ... 

If I have an assistant either inefficient, or only half efficient from iibhealtli, ... much will 
remain undone and much ill done“. 

In October 1842 Bontein was reealled to his unit for military serviee, thougli 
Everest urged that lie had “‘relieved me from the intense load of onerous routine, ... 
wlvic4i in his absence must either be neglected or must go to fritter away my y hole 
time”. On his return in March Government detdded that his services could no longer 
be sjiared, and in spite of earnest [irotests’h Everest was left wit h no office assistant. 


DkPI'TY SlMUEVOKS GENERAL, MaJJKAS & BomUAY 

For hett(T control of tlie department, E.verest suggested in 1832 tliat the map 
depots at Madras and Bombay should be transferred to (.'alcaitta, togotlier with 
the Deputies in charge, a measure wliicli 

would...bo ocoii'omical both as to time and money. ... Ofheers engaged in survey under the 
Bombay Presidency report to tlie Di'puty Survc'vor (.leneral there, and partial accounts of 
their 0 |)erations come to mv' office by a circuit(»us route. It is in vain that letters liave boon 
written to Cajitain Jopp, urging him to bo more regular. ... 1 literally know notliing of what is 
going on, except as to tlie Trigonometrical Survey carried on l)\' Lieut. Shortreed, who was 
placed in April last in direct communication witii mo, and from whom...! receive my’^ informa¬ 
tion well nigh as pnnc'tually as from any officer...in the Bengal Presidency [ 72 3 ]. 

Tlie survey of the Ni'/am’s Dominions is also carricHl on under my...control [ 248 ]. ... 

It would not 1)0 advisal)le to dis|>en 8 r) in the fii-st instance with tlie apjiointrnent of an 
offietor as Dofnity from <mch of tlio otiior Presidencies. ... The duties w^nild bo susceptible of 
more eepial distriliutiotJ. 

After furtlier correspondeduce he repevaf ed that ho saw no reasoii 
why the work...(Hmld noi be (‘onducted quite as satisfactorih^ at CYiIcutta as at Mailras. ... 

I fully apprei'iate the able services of Bajitain Montgomerie, but it is not proposed to 
dispense wutli those services. We on the Bengal side...may, on the (’ontrary, look to derive 
much benefit from a nearer acquaintance w itli the topogra|)hica! system in force at Madras, 
and a person of (Yiptain Montgomerie’s jiractical acquirements coukl not but be cT essential 
service in ostablishing that uniformity which is so desirable. ... 

[ Is ] it proper to maintain an office at Madras for the guardianaliip of topographical docu¬ 
ments ? If tlie whole of India were completel^-^ surveyed, w^ould it be wxirtli tije expence to 
keep an office of the kind at each Presidency ? .^VsHuredly one such depot w'onld be sufficient. 

It is not shewn wfiy ma|)S...for immediate military usi' cannot be lodged wuth the Quarter- 
Master General ; why the civil autliorities at Fort St. George cannot be supplied from 
Bengal, ... and...wdiy the depot for tlie whole of India should not be at Calcutta. 

Tlie gi-ounds on which I recommended tlie removal of tlie Madras and Boml)ay brancluvs... 
to Calcutta are that economy' and efficiency would liost lie studied by having one establisli- 
mont...in a steady uniform systom, instead of tbroo distinct ostablishments. 

That the duties wdiich the Dejiuty Surveyor General has to discharge at Madras do not 
occupy his whole time is finther proved }>y the fact that Ca|>tain Montgomerie has occasionally 
acted in other situations ; that he once acted as Astronomer, ... and at tliis rnoment fills the 
situation of Superintendent of Pulilic Uoads^. 
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Evomst was iiiifortiinato. Instead of his gaining two Deputies at Calcutta, 
the Directors ordered that tlic o(Ii(X‘S of Dejuity Surveyor (ieneral 

at Madras and iiorabay be discontiniiod at the earliest practical period, and that all maps and 
otlier docninonts which may bo thought by the Surv€3yor General to bf> worth preserving in his 
ohice be sent to ('ahnitta ; the reinairnler being depositc^d in the ottice of the Chief Engineers^. 

Tills change took effeid from Jst September iH.'Kk from w hich date the Madrfis 
field ])artie 8 were traiish'iTed to tlie direct control ol' tlu^ Survt^yor ( Jeneral. Office 
])erHonnel was distributed, some to ('alcritta, and the remainder to field parties or 
other dejiartinents-. (Vjmmitteos were lield to decide which records would be 
transferrtMl to Ikmgal [ jqy |. Both Montgomerie and »Topp declined transfer to 
111 e (I real 'I'rigou oni etr i (‘a 1 S 11 r v ey . 

In 1S41 the Directors refused a suggestion that the two offices should be re¬ 
established h 

Accounts 

The civil salary of the Surveyor (ieneral had been fixed at Rs. 1,500 a month 
in I Si 5 [ it, . 1*^5 j. ddiat- of tlie Superintendent (ireat Trigonometric^aJ Survey 
w'^as too pagoda.s. or 1,400 Ma-dras ru|»ees, Rveriest drawing the eipiivalent, 130b 
mcca rufiees, after Lamb ton’s death. On his retuiii in 1S30 his salary wtts, much 
to his disgust, limited to Hs. 1.500 but, on his claim to an inere«ase for holding 
t,lu‘ eombiiuMl post, tlie Directors, “liaving compared the allowanee,..with those 
granted to other fuiudionaries holding high military’ appointments”, raised it to 
Kh. LSOO. They did not, howa'vcr, grant his request to rank as IJeut. Colonel 
In addition to this staff salary he drew^—as artillery captain—pay Rs. 140 ; 
hatta, Rs. iS 2 10 : gratuity Rs. 3() ; house rent Rs. 1)0 ; altogether Rs. 2,248. 

Your olUce in ttio bold will, of courno, 1)0 coimidorod a public ebargts but it is hoped the 
oxpondituro..,wil] not amount to so largo a siim as tliroo luindrod...rupooH per monsom. ... 
Your instrurnonts or other bonafido office property will be carried at the public expeiist^^’. 

On leaving Calcutta he was allowTHi tentage and boat-allowance ‘or- a sum 
equivalent tliereto” in exchange for house rent of rank’^, and wtis extremely 
surprised to receive an olheial letter more than tw o years later noting that he was 
in receipt of an all(.)wance for boats to the «?xtent of Hs, 360 per meiisom, in addition to the 
full batta and tentiVge of your regimental rank [ 329 |. 

Fioat allowance appears to His Lordship in Council inappropriate to an officer whose duties 
are entirely confined to land operations, and have for the last two or three years l>een j>orformed 
in the IJpfier Provinces, and...the Himalaya Mountains. Nor does the ample and recently 
augmented staff sitlary which you draw in your double capacity of 8uperintendent Trigonometri- 
oal Sui-vey and Surveyor General of India appear to requu'e any such indirect addition. ... 

His liordship in Council has deemed it necessary to resolve that boat allowance should not 
bo passed to you after the present rnonth^. 

He was not the sort to take tliis without a fight ; 

Mt drawing Tent Allowance and full J3atta (;an by no means imply tliat I am to maintain 
a raarcliing esta.l)lislunent, for I drew those allowances in England, and all officers who return 
to England, acknowledged as on duty, draw the same, flosidos, my predecessors in the office 
of Surveyor General...drew thos^> allowances, and never loft Galcutta on duty. 

The addition of 300 soriat rupixjs to my staff salary as KSurveyor General was conceded... 
before the question of my firtx^eoding to the Upper ProviiK;es was agitated. ... This addition... 
would have been equally conceded if 1 had never stirred from the Presidency. ... 

His Lordship...did not sfiy Allowance for Boats, but “tlie boat allowance of my rank, 
or a auin equal to it”, as a compensation for travelling expenses. 

I have been |)ut to much ex tra ox ponce, for all my servants required liigFier rates of pay 
to induce them to k?iiVO Oilcutta. Moreover, 1 liave been obliged to maintain a large marching 
estahlisliment, for since the Ist of January 1933, wlien I left (Calcutta, ... a period of 28 montlis, 
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I have been actually under canvasa 18 inonthB. During that period I have inarched over a 
distance of full 2,000 inileB, carriefl on an approximate series along the Gi'eat Arc of 460 imles 
in direct distance, and measured a of verification of miles in length. ... 

Doubtless...an allowanc^e for Boats to an officer engaged as .1 am is inap]:»ropriate, and I 
should bo sorry to have tlie hisk of drawing boats over the tracts where I have travelled for 
the l«st 2 years and 4 months, but a montlily sum equal to the Boat Allowancte of my rank, 
to cover travelling expcuicos, is not...inappropriate, and when it is withdrawn, as 1 shall have 
no other funds to meet the cost of locomotion, my utility in the Upper Provinces will 1)6 so 
circumscribed as to render my pres<3nce them of little avail. 

As a fixture in any ]>lace I shall bo of much loss use than at the Presidency, and 1, there¬ 
fore, bog, ... either that...my just oxjxjctatioiis may be sanctioned, or that I may be permitted 
forthwith to return to the lYosidency. ... bringing with me all my subordinates...who iujcom- 
panied me to the U|)per Provinces in ISiKP. 

No doubt tlio truculence of liis final paragnif)}i may be explained by the state 
of his healt h [ yi S ], but it brouglit a sharp ndiuke. His belated a|)ology was not 
the only one he had to make after unseemly moek(‘ry in an official letter [ 157 ] ; 
even as an apology it hardly rings of genuine peiiit-enee ; 

if in the courst^ of advo(iating my ])mteusioiis I have given offence, I beg t(3,,.diBclaim all 
intention of doing so. The stylo wliich p«'r.s()ns of my professional pursuits acquire is peculiar, 
and may perlia[).s be tinctured with laconism and earnestness, whicli would well...be modified 
by a more liberal admixture of tlie phrast^s of common parlance. this caus (3 the Govern¬ 
ment will, 1 hope, kindly attribute any defetd in my tone, manner, and remarks ; and Ixdieve 
that no |XM'S(»n is more sensibly alive than myself to the necessity’ of snliordination or would 
more resolutely discrountenanco any want of diffidence to su|>eriors in authority''^. 

The question of the allowance was referred liome to the Directors, as the re- 
trenclinnuit had lieen personally ordered by Lord William Ihditinck, and the 
Directors axM^epUHl the claim that the Surveyor General was ‘ tmtitlod to Boat 
Allowance of his regimental rank ( or of a sum equivalent tliereto ) during his 
absimce from the Presiden(.*y This authority prevailed as late as 1930, in that 
tlie Surveyor Generid was still allowed to draw^ Rs. 300 a month throughout his 
abscaice trom Cakmtta. 

Everest was promoted Major from 25tli July 1832 and Lt.-Colonel from 7th 
March 183S. His f)aybill for July 1841 read's—Pay Pvs. 343-8 0 — J)atta Rs. 
608-12 - 0 —Tentage Rs. 150 Staff Allow^ance Rs. 1,800—Equivalent for Boat 

Allowance Rs. 450.Total Rs. 3,252-4 0 . In the held he also drew Office Rent 

sicca Rs. 200 , or (kimpany's rupees 209^ [ 331 2 ]. 

His assistant Bontein drew^ tlu^ humble pay of Lieuteuaiit—Pay Rs. 60~l4-0_ 

haita Rs. 121 - 12 - 0 —Gratuity Rs. 24---Tentage Rs. 50—Staff Allowance Rs. 200— 
Total Rs. 456-10-0. Bontein had to support a wife and children, Everest w^as a 
bachelor. 

An account has been given elsewhere [ 111 . 215 ] of Hodgson’s trouble in getting 
a clearance certificate iTom tlie Accountant-General before his departure on sick 
leave in 1829, and Herbert gives tlie following account of how^ lie settled it. Hodgson 
was called on to account for eveiy issue of instruments foi’ the last ten years, 
comprising tho.,.pro(*ondings ol liis two iirodoroBsors. ... In eonsequoiico ()f...tho poeuliar 
hardsliip of his caBO, and...the state of his health, ... Government...accepted my offer to account 
for all those instruments issued by him [and] to produce voutdiers...possible to trace. 

The difficulties attending...ai'connts extending so far back...in the |)roceodingB of thro ^3 
...Surveyors General ( two of whom were dead, and the other had left the country ) might... 
account for the long delay. ... There were others B})ringing from tlie sudden illness and 
subsequent death of the then Register^ ... who...had not only kej)t the accounts of receipts 
and issues, such os tlioy wore, but also had the direct charge of tlio instruments. ... 

They have been, however, put at length into an intelligible form, and vouchors produced. 

I had supposed that on producing vouchers...the party to whom the instruments were issued 
would bo field accountable, and tlie instriunents w'ritten off. ... Tlio Military Accountant, 
however, finds a practical objection...in...opening an account with eacli individual. 
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From tlio long period olapaod, and the .loath or doi>arture..,of those who made the issues, 
and .,f many of those wlio re(.eived the instruments, it would bo,..impoBsihlo...to trace all the 
arndes. ... Tlio Military Accountant...acknowledges ..this, ... but...contends that...relief,..must 

soiiKht in tho ju8t conaidoration of Govommont. 

I...Bubmit the accompanying statement of itorn-s which .1 humbly request... Government 
to write oil, and pass to hiout. Colonel H.Klgson’s credit. ... Some of them are clearly accounted 

.-♦’'tlwr !■>»» altogether, as by sinking of boats on service -or instruments lining retained 

by others into whose hands they had fallen on the death ol' the jiarties..._or...instruments 

boing fnirly worn out. 

A few are articles of ex|)enditure, such as Drawing Paper, Indian Ink, Pencils, Colours 
etc.. wtnch...disapiHiar, but which yet the oUlcers of account require to write off. One is a 
sat of Nautical Almanacs, a work that may be con.sidered valueless after the expiration of the 
year to which it fielongH. 

Some are lor repaii>- of instruments, . . which cannot evident! v be added to the original 
prime cost. ... Others are for...interest. freight, etc., items for whii-h the Surveyor General 
can scarcely lie held ros,.on.sihl<.. Some are fo,- packing cases and packing materials, which 
havo boon ayiiiii U 80<1 in dispatohing ifistruraonts. 

Py far the principal amounts, however, are (ixtures .set up in...the present house for the 

conveineiwe of the observatory.In reality the,so items do not occasion any dirticulty to me 

Ijocausc such as hieiit. Colonel Hodgson rocoived lie delivered over to me and 1 to Major 
Walpole. ... Peing liyuros ... there is no po.ssibility of then- being removed or o™bo/,/led> 

It wa.s ruled t.liat- b.ith lor llu‘ past atifl future—Mm Surveyor (leneral’s res 
ponsibdity for m.struinmilK would, on a satisfactory reet'ipt voucher, pass to the 
individual to whom issue was made. ' 

As in the past | in, ,',r ,.4 -5 ; iv. >q J, survey officers working in cotmtrv far from 
head(i|uart,ers and t reasuries sulfered long delays in drawing eash. Everest describes 
the difficulties e.Kperienced by Western 

from a reeont arrangoment...of tho Military Auditor Genoral, whereby the contingent bills 
of tlie held parties.,.are te receo'e my countersignature before tliev can Ik< audited I in 
348 |. ... Lieut. Western had advanced nearly I.UOO rujHios of his own money te ineet the 
contingent cxpoiinm wiiioh mimt all be paid for in ready caafi. 

The paybills of the party for February wore not paid by tho Pay Master at tho Prosidenev 
[by] 5th May. The native estahlialimerit were grumbling and‘discontented..not roceivinu 
their pay regularly, and finally Lieut. Western, having no more money to advance the ouera 
tions of the party wore Huapendod for want of funds. ... ‘ » i ** 

It cannot be for the interest of the Hen’hle Last In.lia Company te reduce te inactivity 
80 expensive an estabh.shinent..,for..,an ordinary contingent hill ; neither is thore...anv saving 
adequate to the cost of my costly time...in consequence of my studying such documonts pre^ 

viously to annexing my signature. ... The ammgement is altogether novel, and has Ik, on maile 
without ray being consulted 2 . 

(lovemmenf, would not waive the Surveyor aeneral’s signature, b.it allowed 
surveyors to draw adequate advances to cover all expected contingent expenditure. 
Amongst Everest’s instructions is a note to Jones ; 

Be chary of the expenditure of the i-ublic. money, but when an expense must be incurred 
aiKiner or later, do not allow any ill-timed motives of economy to impede you for that* nlan 
only apiKiors plausiblo to short-sighted fiersons, and as it often ‘frustrates the object in view 
IB much more costly in the entP. tw... 

To Government, he notes that it is their anxious wish 
to furnish me with every assistance, ... consistent with a due regard to economy in order 
tliat tho important operations...may be brought to an early and satisfactory conclusion 
As economy has always Ikwii my study where it harmonized with efficiency, so I have genoraliv 
rather stmted rny I^iartment even in essential points than otherwise, and have never made 
any new call on the liberality of Government until experience Iiad eonvinoed me of its necessit^ 
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OFFICE k FIELD ESTABLISHMENTS 

SURVEYOR GENERAi/s OFFICE ; CalcMtta Pre7nisc3 — Clerks — Draughtstnen 

Computers — Correspondence .— liFNfJAL revenue surveys ; -. C.S/JJs OJjice — 

Field KsUihlishynents ; WesterJi Provinces — Lower Province.s — Recess Quarters — 
NOMTNAi. ROLES ; (Uerks — Draughtsmen. 

I N Novomhor 1823 tlio Surveyor CorioraL then V'alentine Blacker, had taken 
No. 37 Park StreeC for ohicf^ and rf^sidence, and built an observatory on the roof 
[ riT, 187-8 j. The rout was Us. 450 a month. In 1828 the leiiso was oxt< 3 nded 
by verbal agreement for another three years. From 1826 to December 1830, No. 36 
was leased at Us. 150 p.m. for the Revenue Survey office. 

In October 1830 Everest obtained sanction to renew tlie lease of No. 37 for 
another five years, the rent being r(‘.duced to sicca, rupees 420, as house-rents had 
fallen by about 20% since 1823. 

Thore is scarcely a lionse (Ihewriii^iiee so well ada})ted lor tlio purposes ol an odico, whor© 
plans are to bo drawn and instnirnents rleposited, bo(‘auso not only the li,^4it is oxceerlingly 
well thrown in but it is dry and eomuiodious. ddxe situation is good. ... The siuall observatory 
on the upper terrace cost the Government originally...4.262 mptM^s. part f>t wfiich being ma.sonry 
must be left on tlie premises | in, x 88 

A year later Everest asked permission to hire another house for his computing 
office, and reported that 

the oHiee,..is already very rinich crowxled ; . . com|>u(ation 8 cannot be carrier! on elTectuaJly 
unless tlie computers bo frxM'- from all extraneous disturbance. .. 

No. 37 Park Street...in I823...w'as not then deemed too large lV)r the establishment and 
personal accommod.ition of tlio S«]rvey(>r (general alone. ... At the demise »>/* bieut. Colonel 
Blacker tlie llevenue Survey Defiartment was united with that of the Surveyor fGeneral under 
Lieut. Colonel Hodgson and, the house No. 37 [ heiug J too small for the two f>stab]ishments, ... 
{)ermission.,.[ was ) granted to hire the adjoining house No. 36. 

Since my arrival in (;)cto|)er last, ... No. 36 has l>een given u{> and a vast supply of ostly 
instriimenLs...received, ... so that...No. .i7 i.s now much more crowded th<.iii w«is contemp¬ 
lated. ... In fact, most of the monvvalual)le and delicati^ instruments have been...lo;lged 
in the upper floors, ...so that nearly one half of the personal ac •omruod dion of' my pre¬ 
decessors has b(*en,..apj)lie<l liy mi^ to public; purposes, and I can see no possible mo ie of 
making arrangements...without admitting the computers into rn.v hl>rary, l>edroom, and dining 
room, ... wJuch...would subject me to the gn^atest iuconvenionce and annovance'k 

Being authorized to hire accommodation for tlie computing office @ Rs. 200 
a month, he fi rst pr< )]) 08 ed to take a house at Ivshrah, on the other side of the Hooghly, 
well away from “the noisy and crow(h?d streets oi Chowringhee“ where it was 
impossible to test the larger instruments wliicli 

are by far too eumborsome to be taken v> the roof of the house, and there is no otlier yilaco, 
wdiere th<> telc.scope lias iuvy range, in which 1 can do my work witliout liability to intrusion. ... 

1 liave iiovor lieon able to observe aii aiiglo with tlie beautiful large thooilulite [ 141 ], ... 
for it cannot bo put up witliout a tent previously pitched for it on some open space. ... I never 
liad an opportunity of exercising my people with the measuring bars at all, until His Honour 
in Council was pletised to allow house-rent to the sub-assistants [ 37^^ ]» which...! availed 

myself of the small sf>ot of ground attached to their house to give them a partial training. ... 
It is out of the question to look for a sufficient range for large telescopes in any private {.p-ounds 
in the immediate vicinity of Calcutta or (liowring)iee^. 

'Proprietor, James Bruce, laiilder ; Agents, .Alexander & Co. ^Dlm. 265 ( 04-5 ), 12-l(‘-3h. Hb* 
( 241-3 ), 9-9-31. *ih. ( 311 4 ). 15 H 31. 
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Por various reasons this plan was not pursued, and the comj)utin^ oftic^e occupied 
No. .‘iT) Park Street lor tw(dve months till it moved into No. 37 on the departure of 
the 8ur\ eyor Generars field office in Deoernher I s32, 'Phe rent then saved was 
allowed for the field oifi(;e ]ip eountrv. 

In 1834, under a scheme ‘dor the concentration of })ublic f)ffico8’\ the Surveyor 
Generars office was moved to No, 21 Ghowring!ie <3 Road, a large building just 
vacated l>y the remov(\l of t fa^ ('ourf-s of Sudder iJewanv Adawlat and Nizrnut 
Adawlut’’ to Alipore. It was first proposed that tlie office should occupy two 
ro(>ms in this l)uildirig whilst, the Smhler Hoard of Revenue' occu[)ied the re¬ 
mainder. Everest prolestfal that this was ifisulhcient ; 

It IS ( (HUeinplnleiI to t}i<‘ u lioU* of tlie draftsuien. (•oniput<^i‘s, writers, ffuij>s, plans, 

records, and instnmi<Mds, in two lonj^r rooms on (he (i]»por floor of tfi<‘ house. ... 'the pro[)osod 
arrangiaiicnt is tiaally unfit. .. 

In the first place two rooms, ... In.roo uial well liLddcd, arc mdtspensahly ro(|uisitc tor the 
dra.rtsmcn alnmv ... 

2ndl\. One Horn is nrM-ossa.ry for tla^ eompnters of th<‘ 'I’riyminmrSrica.I Survey. 

do ensure that a<-cur<M‘y \\ hieh is so iudisf Km.sahle in seientilie eonp aitations, the jrorsons 
enea-t^ed upon them must hr- ke(Yt ( juitroM.pa,rt from the hu.stlc and confusion of a puMie ofHcrv. 

•hvlly. One room is rerpm-ed tor tire wi-itr‘rs...prepar iiiK c<»pi(‘M of' lirddhorrks anrl journals 
for the Hoiiorahie thr^ Court of Directors, and in tla^ ordinar\ ...husincss of tlu^ ofiicc. 

4thly. One room, aid lhal n, la.ra'r‘ oia , is rrMjuircd ftc' llir^ vr-ry CNtcnsivo collection of 
maps, }.tla,ns. eha,rts, firddfiooks, journals, and oftiei' ns'OF'd.^. 

r>thl\ . One room is rr'pnirod for Mk' depot of instruments...and 

hthly. Wlaai 1 return t.> ('aleutta., which 1 a.m liable to <j(» at a.n hour's iioti.‘c, . . I will 
re(iuin*...tvvo ivioms for my own n.sr^ one m vvhi<'h to transard rnv official l)usin(>ss, aiiothr^r 
adjoimn,L: ‘t for my lilirary witlnait which at ha.nd I urn poworkrss. 

With less than 7 ruoms it will he uttra l>- im|>o.ssihle to .-arry <n tla* ordinary duties of the 
>Survcyor ( Jeiierars otiic,‘, hut...in a .sncntihc .lr']>a.rlmerit sm li as mine r*ertain extra space is 
requiriM] for coiidur-tiiie experimont.s and operations. 

In Park Strrsd... premises it vva.s found...jiocessary..,to r>ida.ry(A thrnii h\’ euclosiPLC the 
wJiole of a. sf.)acious veranda}, on tfio oimmd floor and dividing it oft into tlire.-siqiarate rooras, 
one of u liieh was mqmnsl for tlie reception of an a.stronomica.| clock and piniduliims sent out 
by the iJon'hle Court of Directors, tin* i^xf>eriments connected witli winch are still., .incomplote. 
... I he second room was re(|U!rod for tiie standa.nl bar and .scale com|>arison.s ; th<‘ thir l for 
...a tnrniny lathe and other tools...u liieh a.re in con.stant use in tlie worksliop. 

idle sell,ntilie experimtmts which iiavc Inapiently to },e mad(‘...ca.m.ot he carriid on upon 
the upper lloor of any house, howawis' spacious a.nd anqde. ... Aly operations slionld he eon^ 
ductui on tlie s<»lid eronnd, or equally solid floor of tfie honsr-b 

Tlic mo\'c to No. 21 was cifcclvd hcfoiT^ 1st August, isdb, and in 1837 the 
obsciw atory was sol f led into a substardial building erected in the grounds, the time 
signals to tlu^ Fort scunaphore being closed down for niMfly iwo years f iiq j-. In 
discussing ot her arrangemeiitH l^vorest had suggi^stt^d that lie Penning sliouJd olitain 
consent ‘ from Mr. rlohn Abbott of Alexandm-’.s late finn [ ; ;i n.r ]. 1f yon 
Kueeeed in talking o\er Mr. Abliott, you will Ik‘ a wonderfiirfierscm. for lie is a 
senw of great power '*. 

Tiu! accuinmodatioii now allotted in Xo. 21 coniprised 

all tho ruoiiis on th,, gromi.l (l,..,r, ... IT. in ini.nlwr, to-ethor with tho adjoinini- upnor-roomod 
iious(‘.,.oTi the north, ... also outhon.sos. ... 

ihere i.s a S{)acions room...on the soiitli side, and which, by fiaving so many doors...glazed, 

18 admirably adapted for tbo <irawing deiiartment, but uiduckilv the Committee...have fixed a 
l.i.ldnr.,.in tlie niont important i«vrt of tl.o room ( only for...admitting a fow nativo petitioners 
and other.., to tlie upper apartmente o.-oupie<l l.y tlie Hovonu© Hoar.) ), in oonsotnienoe of 
which th<‘ utility of this grand room is completely destroveil. 

For the space of a whole month ami upwards...the‘dutie.s of the draftsmen have been 
greatly retardinl owing to tho torrents of water that jiour down the hatcliway eut in the roof for 
the reception of tlii.s ladder, which leading to an open verandali afjove is completely exposed to 
the rain, esfiecially when the wind blows from tho south or east. ... What security have we for 
the many exfien.sive little articles in constant use witli the draftsmen wliile a free admittance 

^ 1)1)11. i I, L»7-f; :p.. * 
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is opened into the department from above, the* ovorytliiiif; may be securely locked without T 
I stated the inconvenience...to the Committee, and earnestly entreated that the ladder may bo 
removed ; the ladder remains to tins day an eyesore, and a «reat annoyancoF 

In 1837 tlio Rovenrio Board were given several rooms from tlu^ Surveyor 
GeneraFs oftiee, whicli had t o }>e moved onee more, this time to a neighl>ouring 
house to the east belonging to Ihibu Radamhnb Bariorjee-^. T)(‘ l*enning liad to ask 
for a number of alterations, and reported in Septemlx^r 1838 that he trLd to move 
into the now^ house on the 1 st instant by removiriL': first the computing department with all its 
materials, but in doing so T fin(l...tliat thf> louse is insuflioient to accommodate the whole 
establishment, and, thorotoro, the drawing department with all its bulky materials must he 
allowed to reiriain in its present position until the new work...is completolv finished^. 

Boom Iiad also to 1)e found in the new building for the stalf oi* the I)e[)uty 
Surveyor (hou'raF fill t lum noeommorlaUvl a.t his f)r‘ivate residenee. 'Flu^ rent lor 
this luuN building was Bs. 3(HI a montfi. 


(^LKRKS 

In 1 S 32 th<‘ eh'rks of thf‘ Surveyor (Jeneral s oHiec* wane split into thrcH'^ iirou]>s 
the first a(!eom|)a,nied t he I)e[>uty Svnw eyor (emend to .Mhthrthad, with Ajiexa,rMl(/r 
Botello as accountMnt a.nd Ihher Dias as writer | >45 |- the staanid injdfn’ the 
Bogistrar, Gliarles Morrison, went to Mus.sooric^ as tla^ Surveyoi* (hMitn'aFs hedd 
ofhee, with tioseph Dias as h(^a.d writer, and two junior writers, James Mullieran 
and A. n. Boss, engaged just IxdVna^ the party left Calcutta | if)5, 170 | whilst llx‘ 
third grouf) i*emained iu Calcutta under D(^ Jkmning [ ;i4 |. 

Morrison loft (Calcutta in D(X‘tmilxn’ 1832 and reaeh(‘d Mussoorio fi\e months 
later [ 170 |. Jdiere were frerpumt/ chang(‘s amongst the junior writer's. Starting 

}xiy was Bs. 4o a month. JMk* Begistrar di'ew Bs. 400. and the Iread WTitei* 150. 
These sums iucluded an extra 50% over tlidr (Iilentta sala,ii(*s to cover travel¬ 
ling and (‘xtra cost of living. lire oliie(‘ iHunained in Mnssoor ie for the first cold 
weather, hut had to move down to Debra at the end of Pehruary 1834, ow ing to an 
order prohibiting the holding ol’any governnrenl ofhee irr th(' hills | jh 

Pressed w itli cori'espond(^nee, the Suiw eycu'(hureral rsdleil 1 >ias and Boss to Delhi 
1 7,4 J. Dias pi'otested that he had “taken a housr^or a twelvenronih on a 
monthly rent ot Bs. ,‘> 0 ”. and Ire (amhi neither take his wile with him, nor leave 
her alone in Mussoorie. PN erest a,sk<xl for his discharge, in s]>ite of 10 ycxirs s(uw ice * 
Mr. Dias rocoive 8 ...an addition of one f»alf to tlx^ salan' lie drew in Calcuttji. aral consc-' 
quently as a mere writer his pay is an txiormoii.s < 4 iarge to (lovcrnrnont. 

My rocommondation is tliat I...dismiss Mr. Dias immediatelv, and eiiL’^age two wTiters for 
the salary lie draws, viz., 100 sa. Hs. pc- month, and 50 sa. Rs. travelling ^e.x|>(Mistv:i. There 
are so many letters lying uiu'opied, and so many lying nnanswi^red, that even if Mr. Dias wore 
disposed to obey rny orders, it would not b<^ i»o.ssjbie to l)rmg uj) the arrears...without an addi¬ 
tional number of hired writers, but with Mr. Dias (^rintuinacioiis hiniself, and holding out an 
example to others howto set the Surveyor (hnieral at dcMiance, tlie arrears...will certainly 
increase into a frightful mass*^ [ 345 \. 

On liearinR this Dias (‘X|»laJn(‘(l tiiat tin would never hnv(^ disobeyefl e.xc(‘nt 
for the near a})])roaeh of his wife’s oonfineinent. and K.verest then a itlidrew Ids 
reeontineiidat io:i. Meanwhile Dias had provoked a quarrel with the Registrar, 
who liad faulted him foi’ absenee from du^^^ An unseemly disturbance took 
place in office, involving oqen defiance of iiie Registrar’s authority*’. Everest 
once more asked for Iris disciiarge. whicfi Oovernrnetil duly sarietionod, rr’fusi 
his plea to resign. According to Morrison, tlie main naison for Dias’s beha.\ ioiir 
M'as that his move from Mussoorie 

would ciiiiBo a loss of 80 Ks. a motith.,.w!iiidi...ho was oarnint'...by aiving lossotis in music. 

His intention i.s to set up as a professor of music, having already got some pupils. When 

'from De Penning, UDu. .HOH ( (iV'l ). " vi,ciito<l hv Oolviti I hi. 20s n? | - nrohal.lv X 

Chowringhee Lane. “DDu. 3,'>2 ( 207-S ) H-H 38. Vkmc.. 17 10 33. * DDn. 28H ( 1 lUi ), Ifi 2-34 

•IleportH make amusing reading; Dias e.implaina of Morrison’s threat to “kiek me hv the .Arse”. 
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the ofh(;u whs roirioved to Dehru, hs he (jould procure no quorter Hn<i ha(i not h tent, I gave him 
a room in my bung^ilow, Init his never ceasing practice on tJie violin proved to be such a nuisance 
tliat I WHS compelh^d to request him to provide Iiimstdf with quartet's elsewhoreh 

The gentlemen of Landour and Miissoorie, by somf' of whom ho was employed at that time, 
had promised to make up among them a sum equal to 300 sa, Ks. a month.,.if lie would 
resign his situation, and give rip all his time as a musician to them and tlieir families^. 

In placo of Dias, ( ioorge W ebl) was ap})oiiitiMl head writfu* in July 18‘M f and 
John Di'ilicrg took the place of Mulheran wlio had altra(‘t(M] Fven^st’s attention 
and Avas admitt-ed as sub assistant at the end of April [ :;8.l ], followod by Driborg 
a few rnontlis later. Januis .Ni(‘olsou was npfiointed WTitor in October 1S35 and 
admitted sub'.assisvant in August IS;>(). (ieei'ge! 8eott was a/f)[)ointed in August 
1835, and d. Sfjeels | Shi(;lls '{ | employed bet vvoirn Afiril and August IS3(). 

\\ In n Mor rison asked for leave to England, the Surveyor (lenoral—having 
always Idnnd him " a ele.ir-In adml and a( utc man ol bnsim^ss and putting great 
ndiai'cc' in \'our intt'gi'ity and regard for trulli " — insistlal that his *' lomirn toiuais... 
must in these n^spia ts be in no way inlerior"'*. (iovornmont ruled tliat he AA^as not 
entitled to furlough, but that it* lie resigned on a.eeount of lusalth his j)ost would 
be kr^pt epen for him. Webb s health pr<'venting him from taking evau'as lleHistrar, 
E V eres I re j le r ta h I 11 1 a. 1 

after much soarch J found out h person nainod Harris, Pay 8ergt. in tlie 3rd Troop, 2nd Bdo., 
of Horse Artillery, wlio bore an exeeodingly high eharacter witli all the ofheors under whom he 
had Hcrvod. ... Sergeant Harris obtained leave from...the Meerut Division, and joined my 
headqTiarters on the 23rd Septeni))er\ 

An agi'eomenl was then sigiu'd by Harris and Morrison tliaf for t hrei' years from 
1st November 1S3S Harris slieuld draw Hs. 221k exactly iialf of the Hc!gistra,r’s 
sakiry, the remainder Ix'ing drawn l>y .Morrison. Harris was (‘xtrtuneiy hurt tliat. 
he was granti'd m) salary v\ha(e\'er foj' lire six wx'idvs oviaia/]) Indore Morrison's 
dejiai t urcg a-nd iW'ci<‘st had also to ap])tAasi‘ Webb ; 

It lui.s causint me as mucii uneasiruvss a.s it has to you to be under- the iiecoasitv of intro- 
diK’ing a strangc'r to act as Mr. Morrisork.s loitum-toriens to your detriment. 

Not only havc^ you gi\'en me tire fullcHt reason to he satisfied witli yonr zeal, efficiency, 
intelligence, and attention to your duty, hut your mild and obliging disposition lias endeared 
you generully througliout my department. ... But your hoalt!»...bHs been in ho precarious a 
state for the la.st twe!ve-roonth as to place your exdstonco at liazard. 

To install you as l\lr. Morrison’s sub.stitute w^oukl have btHni no nMuody for tlie evil for 
1 should then-by have only replaced one sick flr^gistrar for anothed^ 

As it turned nut, Wddib had to lake sick hxiAa^ from Sc|)p‘mlj(‘r 1839 and did not 
rejoin till duly tin' following yoai*. Scaott also, thi^ sia-ond waiter, wais siidv for 
sevcial months, and had liecn gnilty of ‘Mniscondind a,nd I’ccdvdess irujirudence ” 
In IMH thendonx tlie staff at Ih'hra romfirisid Harris otlirdating Hemstrar' 
salary Hs. 45S 0 3, ol \vhi(‘}i Morrison wms di*a\vi«ig Hs. 221i AVo!)}), liead ~vvriter' 

Rs. HiT—Scott, Avrit(a\ Hs. 73 7. 

Though Morrison was due back at Dclira Dun by 1st November 184 1. he did 
not reach (Ailentta until late thatmonth, and lliough he jiaoiviHi olliidaJ sanetion 
to rejoin ids a|)])ointment. lu', demanded (unploymenl at ( Mleutta. At the same 
time he simt abusive letters to the Surviwor (General wddcdi were dosiaibed by 
Government as ‘J)f so Avild and cxtrava.ga.nt a nature tliat Ills Lordship in Council 
considers it ntmec^essary to take any notice of them , and authorizeii the Surveyor 
General to make t he best arrangements he could for tilling t he post of RcHristrar’ 
Botli Harris and Wddib pressed Hieir claims, which Everest found " 

80 equally balancod as to render a selection difficult. I preferred to allow them to draw lots aa 
the fairest mode for both parties. Fortune has decided in favour of Mr. Webb, who I beg to 
recommend may be nominat(3d m Registrar and Accountant, and Mr. Harris as head wrif«r 
from the Ist November 1841®. * 


i-H lS U1HC5M. 


• nun. 348 


* DDn. 28S ( 13r> 41 ), 24-4-34. - DHn. 2 S(I ( 132 3 ), 14-5-34 

( 36 S ). 28-1-36. ‘ llDu. 342 ( 242-3 ), II-I0-3S. "DOn. 348 ( 348-0 ). f U-38.' MirilXr' 

7-12 41. DJ)n 402 p8:!.7 ); ,x.,,lv to so.. DDn. 401 ( KM) 1 ). 29-12 41 ; Morrison sent oopies of his lotto^to 
C-in-t'. and othor oHiwo«; lie aeonwid Kvorest of 79 mi.i.deodK spread over many years • Everest insiaf..t 
enishinp; replies to every one. " DDn. 402 ( 241-2 ). 17 1 42. ' ' ’ <* 
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Harris naturally resigned, but Webb did excejJont service for another 20 years 
and more, starting on lis. 300 plus Rs. 100 hold allowanciy He had drawn Rs. 54 
on joining in IS34, inclusive oi‘ tlio extra half-pay. 


Dkatujutsmkn 

When Kveiest jell (Jalcutta at the end of 1S32 the drawing ofhee was unde^r 
charge of Jolni (iraluiin, who liad been head draughtsman since IS27h Among 
the EuiO])ean and East Indiafr' drauglitsrnen wdiose names a])pear on the many 
l)eantiful maps of this peiiod ai‘(‘ (t K. Hudson, who wms transferred to Assam in 
October [ 200 i ]-, lireton, Mclleddie. Rodriguez, W^illiam and Edward Wilson, 
and \Viiist()n an(i ariiong t he Indiaiis. Abdul Ivhadar. Khadarn Ali, Maniruddin! 
Mian Jam Rahim Rucksh. Starting salary was Rs. 10 tVir the Indians and Rs. 20 
for th(‘ others ] iii. 114 |. ' 

lJnd(‘r an ord(M- of !S20 thre(‘ extra temporary draughtsr>ien were allowed on 
total |)ay not e\(M‘ediiig Rs. 100 | m ;ii |, and (government now di?'(‘ct(*d tliat, 

the various d 0 partfrionta,..w'ill in fntun^ bo supplied with such portions ot the printed Atlas... 
liH maybe available, the demand for maps from your <lopartmont...wiIl become so exceed' 
ingly limited...that tlie necessity of hiring oxtra draftsmen will be altogether siiperHeded. 
3his system is, therefore, to he discontinued, and all extra work...is to he done by the job* 

[ Ill, 29 .^ ; TV, 336 ]. 

The Siirv(\vor (Jcncra! saw “no ol)j(‘ction...to I'xtra woric laatig perforaned by 
contract but as late as ls |o Rs. 100 a month was still being (Iraavn by (‘ontingemt 
bill for th(‘ iniy of Ibrcc extra, inenh The slow^ trickh* of Allas sheets | ifq'] in 
no way met the ima-east'd demaftd for maps and f)n\ssnrc (d work in the drawing 
otiiia? n(*vei“ stackaaied. 

fhauH'st took with him In t!)e lield w. jr. Scot I, .son of the Madras Schooi usher 
I II. J41 I and John (Virnehns. wlio had been with Norris in Nag[>nr | in, f) ; ]. 
Winston, wdio had long l)cen on the rcvimmi surva^v esta})lishmcnt | m, >72 ], 
wuis k(4)t at ( alentla, for a lew months wdion tlie Depntv Surveyor (hmeral imsved 
to Allahrdsad [j4:v--() j, and E\envst acknowhaiges 

the able iissistanco which ho rendered mo in (ujmynling the map of i)„, oouatra's bonloring on 
the Caspian [ 293 ]. f He ] is now (mgaged in <‘ompiling a map for the Oiurt of Directors from 
materials collected by me at my private exfumce [ 336 ], combined with other data in this 
olTice, and his loss wouM bo very severely folt^. 

(j. II. was engaged on a. teniponuy liasi.s at Its. SO a niontli 

for the comiiletion of the 5th and 6 tli volumo.s of tlio Oonoral Roport of the Groat 'IVif^ono- 
motriciil Survey [ riT, 256 ; iv, t ii ]. ... Ho w an onKravor and a lithographor, writoa a spJondid 
hand, prints boautiliilly, draws tastily, and ia withal oxooodinj'ly docile and tractable. 

Evorost’s reipiesi to iristal him in tin! drawing offioo with presses w^as refiisod, though 
he had alread\ eomi.lained of the peoi- work of the (iovenummt Press, and had 
boon obliged to give work “to Mr. Tassin...a.t a consitlerahle exjiense" [ ;i i 2 ]. 

Mr. Stay)loton has firossos of his own for...striking off irnprossions both from stono and 
copper. ... Mr. Do Ponning will allot ono or more of the vacant rooiiia of this offioo. which will 
bo diHi>o.sablo after the 15th of Doeombor [ 18.12 ] for tho reception of his proasos. 

I propos<> that'Mr. Stapleton should hove a salary of Rs. 130 sa. rupoos per month, with 
a native establishment...of 22 sa. rupees per month. ... He Ls to...perform all tho duties of tho 
press when required, and when not so engaged to employ him.setf just as any othor draftsman... 
under tho orderR of Mr. Do ronning®. ... 

Stapleton was later (uuployed at tlio Government Pi’css [ jso ]. 

Do Ronning w as left in general charge at Calcutta ; 

I rocommond Mr. Graham, the Hoad Draughtsman, ... particulary to your notice..a 
person in whose intelligenco and zeal I place groat confidence. ... Consult witli him in any 
arrangements you make respecting...business for the draftsmen. ... 


' Sfilary, 1)<*<\ sa. ]{s. or st. Hs. 337 S 11. 

Svv. f iSy. yu |. •'DDn. 2(>3 (31S 2U). 23-9 31, *Dl)ri. IM 
2t 11 32. * il). ( 22S 31 ), S 12 32. 
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> ( 326*9 ), 30 9 +0. » DDm. 2K.3 ( 217- 24 ). 
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Office k I^'ield Estaiiushments 


Be kini] to alJ my f>eople, but not lax ; etrirt in matters of (hity, V>iit indiiljitent whorev^er 
yon can witli propriety. Keep it (;onst»intly in remoml)r‘ance that men never work lialf ho vrell 
as when ttchr hearts go with their ljan<iH. It is an oM pruvin*!), and a true otie, tliat you may 
drive a horse to the water, but you eainnit make him driuk^. 

'Fuo nf tlje Madras (IrMvigbtsmoTi vc<‘r(‘ Inoni^^ht np iri ISdo, William McVicars, 
and Cliai’los d(>s(^j>li, "a natix'o (>1 Traiiquebar” [ iii. ;ji J, whoiii Kvernst notos 

as very clever as a draftsman. 1 am told [ho] understands...tlie plane-table, and is on tile 
whole a very useful person. ... He is likely to ix- an asspiisition, ...and I should recannmoild 
his being transferrer] t(t this Presidency in iiis present salary, vi/,., Hs. S7 8 |>er month, with 
a prospect of higher pa\' according to (gialifioations anil good conduct^. 

The other Madras d? uightsmf'n, ineinding Christian Igniatio. th(‘ liead draughtsman 
[ni, ^v('r(‘ found work witl> tln^ (diix-f iMigineor tfvere, w^^l(> wades that 

it will be indis}>ensahlv ru'cessary to retain oih' or two ol them, and the mooclhe, as the docn- 
inents in th(> Survey Branch dcpositod at this f Residency are of a must v'ahiablc and important 
natur<N and must he undf'r a. special charge and responsibility. They must he constantly 
examined, aTid rcpaircvl whenover damagotl r-y insects, w hich is unavoidabie. 

(.'opios will occasi.inaliy be ('a.ll»Mi for liy tlie superior authorities, and rt^quisitions from tlie 
Revenut^ OIh<erH,..wilI .sonudimes ht' madtg for, idi.hougli the Honorahle Court of Directora 
c'onsider the Atia.s ma[» which is si*nt out in sectional mimliers lit to meet all demands of thia 
nature [ 333 ]. such is liy no means the case, as this w<a*k is chiii'lent in (hdail. ... 

1 recommeicl tlait Mr. C. Iguatio, wdiom tiie Govi'rninent hav<^ olvjeided to {lension 
while not incapa('itat(d, mao Ix' retained. ... Hois a very old and hvithful pnlilic sorv^ant, and 
the fittest jierson to l.iav(' the chargee of keeping tlx* nia]>.s...in ])rop(>r pre.servatioid. 

The (Calcutta roil *d Novasmlier I S!>4 shows 

I>. II. Chill 1 in» 3 /’I J JV, 387 ] P. il. Noil Miisrut Hoosoiii 

G. K. .McKeadv ' m, 304 ; iv, 333 ] Klwuhnu Ally Khadeom IIooHoiii 

Win. AVilsou [ ni. 372 ; iv, ..173 ] Armiiddia G. H. iStupIeton 

M. H. Dias Riihwrn BuKhIi Thoe. Taylor 

Kd. V\ ilsoii Abdul Klxidur ,H. R. Chill 

K. R. Boiloaii ! 100 - 7 , 371 -c ! Ghoolaiu Nukee hk Potter 

Amoutr^t th <3 jobs in liand vveus* -Compiladion of (dpt. Mdhh's routes in (dudh 
[ I I <‘<»inf)ilat ioip Ihmares Dix ision s^xaminitig Nag])ur sections [ in, () ]] 

.-compilatiou of Id crest's rotde*. (duinar to Hyderrthad [in, ;3 ; |.-copying 

Capl . Wilcox's reduced map of the Ih'a-limaput ra [ 111,04 ]. - (!o[)\drig catalogue of 
maps for ( 'ourt of Directors—assisting in th <3 < orres|)ondenc(^ branch. 

The mort^ ])romisiiig men w ci e coastantly l(‘a\ iug for mo 7 '(c lu(*rativo \work ; 

TIu> recent resignation of throe draftsmen...in eonsequonco of their labours being so ill 
rorauneratod, ... and the expectisl resignation...of 3 or 4 more...whose services...are extremely 
valuable, ... make me..,ap)p[y to you for aid to arre.st the further jirogross of this evil. 
The only remedy...[ i.s ] to .sanction a moderate increase to their present low salaries. 

Draftsmen may he <lividod into tw'O c]a.sse.y, \dz., co7npiler.H and copyvits. I'lie duties 
of the former are com|)licated, ami require...intelligence and discrimination, and knowledge 
of the...|>entagraph, how^ to })rotract routes, and make maps from fieldbooks. ddiey not only 
compile maps but copv th(>m [ 300 J. 

Those of tlie latter are simply to ina);e fair co|)ies from t}u> maps compiled. The salaries 
of copyists should bo regulated liecording to the neatn 0 s.s and style of their work, and of th© 
compilers in proportion to their usofulneas. ... 

During tlie years 1828-29-30, wdion the othces of the Survox'or General and Superintendent 
of Revenue Surveys wem united, ... tlie lowest pay of an ordinary draftsman was 60 rupees, 
of an aj)}>rentice 60 ruprxvs, and of compilers from 150 to 250 rupees a raontli. In order to 
explain how^ very difl'erently the same degrees of intelligence and labour were rewarded in this 
office, and how they are appreciated in others ; ... 

Mr. Moffat received in tliis ollice Rs. 40 ; his present salary ( elsewhere ) is Rs. 125 
„ K. Boiieaii ... ... 29 „ ... ... 100 

,, H. R. Chill ... ... 16 „ ... ... 75 

De Penning recemmendetl incre-aso.s aggnvgadiitg Rs. 150, “the salary of a single 
draftsman, Mr, [ Wm. ] Wilson, ... w ho (piitted this ollico 17 months since, to join 
Captain Bedford at Allahabad " I i> 473 ; 

^DDn. 266 ( 249 .72 ). 19 12-32. CDOn. 286 ( 93 6 ). 14 10-3.3. Mroiu Wt.i. Oarnird f ii 390 1 • 
DDii. 285 ( 170-1 ), . 5 - 12 34. ^ DDn. 307 { 118-21 ). I>e Penning to 8 C., 16-12-34. 
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Tile order authorizing a charge of OOO [mr nionsH(ri...h>r draftenjon is dated so far 

back as the 12t}i June 1788, iKsarly half a centurv ago ( vide OarroH’s Oo hs, Ch. LXV, Section 
20 ) [ II, 274 11.3 ; III, 311 ), when the rnat<M-ial.s...aTid the duties of tfiis odfjee amounted s(“arcely 
to orio-third of what they ai’e at present^. 

Ev(‘r(\st’s repeat Of] apfxailH to feu oiainient brought no redress, and he wrote 
again twa> years I at (a- thai 

it is melaneholy to witness tlie rapid (ieeaitenee of ttie dr<iwing ciojjartfuent. ... All the 
valuable draltsnien liave now takiai their d<*parture ; ... tho.se wfio remain either liana on 
a sort of pis-aller until they ean ii:et better omploymont, or wait until—fit tlie expenee ef the 
|:)ens, ink, |)iiper, and other drawing materkils of the vState—tlioy shall have jierfeeted their 
style HO »i.s to onabks tliem to folkiw fi like ernir.se^. 

CovernnKuit repliial that t lacy W(‘re> 

averse to fiTiy revival of yonr ottiee o.stahlishmont while a eoasider/il)le portion <kf it is .'.ihsont 
from tiio Pn'.sidoney. tn tlie meantime you are fit liberty to till the vcKMUeif^s occfisioued 
by resignations, either by promoting individujils now in your otfiee, or by entertjiininLT an ofjual 
immbei’of othors. on terms tiait will not oceasion iiny eixfien.so h(^yotr j the «iut horize<l eijarge^. 

Kvorest had in 1 fe* numnwiiile. heim siHrcossfu] in (d)taining iiicrmnonts to Scott 
and ('ornclins at Ids li(dd lucadtpiariors, vvlioro 

Seott is the only }>ei‘son at my eonmifin<i wlio (*an Jissist ivn? (dfectinilly in eonstrueting plans. ... 
His fiit.her died in tlie serviet^ of tlie...Company, hfiving f>oen.,.for all the early jifirt of fiis lit'e 
as assisbint surveyor under (Jolonel .\la(;ken/.ie, 1)\' whom wjis first brought to C^ilcutta. 
and at the time of hi^i death w<is tutor of Mevenue Survey fijifirentiees under Lieutenatit 
Colonel Hodgson'* | n, ppi ; in, 5012 ). 

In .Tnnc' Ibtl Scott was drawing Hs. 227) a month, and ( bmcliiis 12(h whilst 
Sludkii AIxird Khadar had liocn brouglit uji from (ddeuTta on Hs, bn''. 

UndcM' |)r(^ssnrc from th(> so (/ailed Survey Committ(M/ | .n)7 ;o 2 | !h‘dford was 
struggling to r(‘crnit ca.pitl»l(‘ imm, hut luid to f'Cjiort that h(‘ could tind no ^^com¬ 
piling draftsim‘n...at jircsiml a\’ai1a))lc in Cabaitta". E\(‘ii untraimai a]>j)i*cnticns 
could not bo recruited fron the C]>p(a' ()r]>lian School “for h\ss than db or GO iU|)oos 
(meb ill tho lirst instan(*(‘ 

In spite of all dinicultics ilio outturn of the drawing otfi(‘c was \''vry jai'go and 
mostly of iirst-class (juality, (tuo mainly to the superv ision of Bcalford, ])e Pmining, 
and (Sraharu. Even^st wrote on his deparluri^ that it would liave bisu) 
utterly iinfiossihle for me t(» conduct the duties <»f the Drawing Department Init for the 
valuable fiid of Mr, Grah.im. ... The gooiwafihical materials...have hir the last 11 yejirs been 
sent to the India Hous(^ in as comiileto a state as if I bad lioon porsonaliy present”. 


COMPUTKKS 

Out* of tlie iin|)or<a-iit probhmis fHau’est liad to face 011 his return was the 
organisation of an olficieut body of eom|)ut(‘rs. mil only ibi‘ eurremt work Iml to 
bring np arn^ars from the last two years of l.,ajvd)ton\s oliseiwatious, and tlioso 
of Oilivan’ iiud hiiusiif betw een I H22 and IS ‘}0 \ \, 107 j. 

Landiton liad nevau’ kept-aiiysejiarate staff of eoinpntius, his coinpnt^atiouH being 
carriiMl out by biiusi/lf arid Ids assistant surveyors in the intervals betwemi field 
work. \iuy ofttm bis w liole est-aldishrnent remained at- lieadquarters for more than 
twelve montiis at a time [in, 27 , 7 , J 53 ]. For Ids owm wairk Everest had only found 
time for computations w lien taking shell(w from t he rains or for his liealth’s sake, 
and the jiubJished account of the Bldar-Sii'onj arc w^as far from complete [ in, 377 ; 
IV, 1 12 ] |. 

A computing establishment distinct from the held staflwvas now of the groato,st 
importance though eacdi field party would lie expected to take out their angles and 
set up their triangles [ loS ]. in order. tlun*efore, ''to have all tlio arrears of calcula¬ 
tions...brought up, and any future accumulation prevented ”, Everest requested 

* DDii. 311 ( 42-6 ), 13-2-36. = DOn. 286 ( 252 3 ), 1(V5 36. ^ DDju 341 ( 21 ), 6-6-30. VDDii, 
402 ( 101-2 ), 4-8-40, including 50% vxtra on (^alcutta rates [ |. «DDn. 355 ( 326 9 ), 30-9-40. 
»DDn. 453 ( 106 ), 13-12-43. 
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Office & Fiei.ii Estabi.ishments 


1st. Tho appointment of a head computer and a (iejinty, each on respecttible salaries. 

2ntl. Authority...to eiiga^i* arul train up a certain number of young native computers 
at salarioB s^arying 30 to 100 rujxnw. ... [jad.s thus engaged would be required to possess at 
storting a com[)etent knowknlge of arithmetic, of the pnu’ti(’al use of logarithms, and of 
English. ... I should .suggmst that the number...be fixed at 8 . 

In resfXHjt to the head computer, 1 know of no person .so well qualified...as Mr. Joshua De 
Penning, who was at the head of the office of the Great Trigonometrical Survey m the lifetime 
of Lieutenant Colonel Lambton. That, person is still in the prime of life and vigorous, and is 
highly spoken of by Captain Montgf)merie...in whose office he is now employed [ iii, 380 ]. 

He would not con.sent to reside in Calcutta and uinh^rtake the office in question with a less 
salarv' than 400 rupee.s, <tear of the pension which he at pn?sent enjoys^. 

(JovortinuMit agn‘(Ml in principle but wanlctl (kdailcd cstimat(‘.s. and fondly }ioy)cd 
that ‘ddl the re(piisit(‘ (‘OTn|)uters nuiv he drawn from exist ing ('stahlishrnenl.s under 
this Presideiiey . Everest pointed out tliat 

Mr. r>e I’enning...would... 1)0 inmiedialely (’'ffective, both jiracticallv in the sort of cornpiito- 
tions requinvl, ... and a.s an instnictor for the peo|>lc. who w^ere to act under tiis guidunce. 

Mr. De Penning has been traineif u{» in tlie same school, and under tlie sam<‘ system, as myself. 

He will eoTTqirehenrl my dins-tions lndter than a. stranger (Niuld. ... Timi^ will therefore be 
saved in the outset, and many hhmders will assuredly be spared. 

In the...Groat Trigoiiometrieai Survey then^ are two very able persons, Mr. Ollivi^r and Mr. 
Kossiairode, either of wliom might perhaps answer the })!iri)osc\ hut t}ie> are so useful in their 
present ca{)a.citv and indeed so indispen.sihle to the Meld operations, that to remov<» them 
would lie an incsinvenience of a mo.st seriou.s nature, lEvsidos winch, ... neitlier of them would 
form so good a head of office a.s Mr. De Pi'iining. 

The period of training...under Mr. De kenning’s tuition...will probalily l>e much shorter 
than under any other p(M'.son, ... anil...in six months the wMiok; may be in full operation. 

It was the opinion of IJeut. Colonel Lamht.on that...one party in tfio field w’ould in the 
e.ourse ol 4 months furnish matter hir S months coiriputation ( ni, 255 ], hut...iind('r hi.s system. 
IhiM'e wa.s no office in the fit'kl, so tliat not ev(>n the angle-l>ooks were regularly brougfif iip 
and tliis, 1 believe, is also the practice* in the Great JVigoneinetrical Survey of Ireland. 

VVh(*n I succi'eded, I mtrodncerl tie? .system of drawing up all the angles—and corrqiuting all 
the s})herical (excesses, the* chord cornn-tioiis, the princifia.! and some secondary triatiglos—*... 
in the fi(4d, ...and on tliat f>lea an offici* tent and 2 r'urriels were [liaced at my disposal ( in, 
'^5^* I- this means I eiiahled to redued the...indoor work to...about 0 mmiths for every 
6 months Meld ojierations, hut tlie oMic<* tent liaving Imshi withdrawn...! concludiGhe estimate 
of (k)lonel Lambton must now lx* con.sidered as the true one. 

VVlien a (uu ty returns from the Meld they cannot engag<‘ in uidive computatiou immodiateiy 
and...when prefiaring to take tlie fudd a great inlx^rruption is ne(‘essarj|y iinnirred.. Dik^ month 
in tvvelv^e is jx^rhaps lost in this way. ... 

If the fiarty in the field...conMned themselves to the eornputations w^hiidi 1 hav^e .Sfiecified, 
and H<vid their materials and Mcld-hooks to the office [ 108 ], tw’o comjmters under an activ e and 
intelligent person lilo* Mr. De Penning w'ould bring up all tlio indoors wmrk, ... and so prevent 
any future accumulation of arrears. 

Finally ; ... Ist. The arrears of eomputotions. with tlieestohlislimont 1 have rocommoiidvai, 
...wall ho brought up in about 2 years and 10 months. 2 n(l. ... 'Fwo additional computers 
for everv’^ party in Hie fi(*ld wnll...]vreverit further aecumulation of arrears“. 

! ]n‘ eonijmt ing office was saiief toned and estaJilislied in Xo. Park Stroot 
[ I- l^‘nnlng reached Calcutta al)out 2 f)th Novomixa' 1831 , and in accept¬ 
ing the appointment particularly eniphasizod Everest’s promise tliat 
‘You will novor be refpiired to go into tho Meld without your own consent, or to go further 
from (.laloutta than the placo whore the office is established’. . . 3 'his was tho only tempta¬ 
tion that induced me to fonsalvi^ housi^ and home, and come out an adventurer in a strange 
land. Nothing shall be w'anting on iny part...tuid, whiii^ I am assiduously labouring with 
heart and strength to serve you, I trust that on your part you will protect me and mine*. 

Offers ol' omi7l<)yment‘ wane sent out to a nufn})er of Bengali students, the 
terms being Ks. 3 d a mfintli wdiilst on probation for six months, with prospective 
1 Principal Computer, Rs. 100 -1 Deputy, do., Rs. bO i\ Computers, (d), 
Rs. 40 . De Iknining was (dvief (kimjiiiter, and Ik^yton his Deputv. Amongst the 
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probrvtioiiers ‘ Iladanatli Sukdiiara’' accoptod appointment on 19 th Docember 
1831 b and a few montfis later was appointed sub-assistant in the C.T.S. ( ], 

Everest declaring tliat he wavS 

tho ablest pupil that tlio Hindoo College has yet produced, and his mathematical acqviirernontd 
are of a superior order ; whetlior he will turn out to be practically eflicient is a question. ... 
I propose dispensing with the ordinary articles of agreement until the lad has had a trial of the 
kind of life in which he is aliout to lie engaged^. 

De Penning was not long in getting the office into good shape, hut l^Aau’est was 
scandalizes] at t he dress worn during the Caleutta rains ; 

It is not considered amongst the Englisli consistent with de(‘orum to enter an apartment 
destined either to business or domestie affairs without sueli...dress as is simply siifhcient to 
cover the iiakediioss of tlie jiorson. In points essential to their religion or tli<\..hal>itH of their 
country, I sliall earofully abstain from interfering, ... but in sueli as are not at variance with 
those, 1 have a right to expect that they will in their turn comply with my wishes. 

It is not. at varianc.e Moth these notions to wear a pair of clean stockings, and clean well- 
blacked shoes, neither doo.s it at all war with any of their liabits, ... that t am aware of, to 
wear trousirrs or })aijammalis'h It is my desire, therefore, tliat these young men when attend¬ 
ing office conform to those parts of dress which in rriy eyes are essential to decency. 

suggested tliat a special worl; room might be s(‘t aside jbr thos(‘ wlio found 
tbomsej\<‘s iiual)le to unsd Ids wisb(‘sb 

Bv' t h(" (md of'1 lie year 1 )e Penning liad s eomputtvrs under la'aifting. dt Rs. 40 
a monl h ; 

S!ii\ chundcr L>eva ilajnarain Bysiwk. Madhubchundor Mullick 

Jiidub Cfimider 8 ( 4 . Ivallycoomer Bose Radhaiiath Hose. 

Nilcomnl (lho.se Go<.)roochnrn Dass 

Tliey are making rat>id progress in computing and filling up th(' forms for latitud«\ azimuths, 
etc., completing a and sometimes 0 in a day. Mr. floes [ iir, 496 ] is...examining their work. ... 

The latitude, azimuth, and longitiid<’, of all principal station,s in the section Takaikliora 
and Knlliaiipoor lia,ve been eoiriputed. ... 

'riu^ Hcuiondar^^ triangles of the section 'lakalkhora and Daiimergidda will soon be completed, 
and I am preparing to send u]) to Agra co[)i(‘s of the Register of' triangles, latitudes, iorigitudos, 
etc. 'Tile Idan to accompany y(»m’ (ropy of tho Report is noa,r)y ready, ft requires examina¬ 
tion, and the insertion ofHncfi points as may liave been omitted Iw the draftsmtvn. ... 

As tliei’i* is very little ho|)e that Government will sanction tho establisinuont (»ra litliographic 
press in veur onic(\..I ina>^ ,g<‘l tlie (*orm.s...for tlio next Rc^xirt strnek off at tluj Government 
Lithogra[)liic Pre.ss | io8, 312-3 1 '**. 

P(.‘Vton li.'id uripcuiksl (h<‘ Snr\'c\oi-(amend up eourilrv, s(,>, exeivpl for P-(*cs, 
I)cr Ikuiniiig bad m> one of any cxporicnco to 1 h‘ 1[> iiim j ui, ; i \ . i 1 ,| j. it 
cauiiot, tin'rororo, have biani v(M‘y (‘lU'ouraging to hear from E\ er(\sl that 
it is tlio duty of tlio Ghief Computer to oxannne the t'omputatioiis, and it was upon the faith 
of your peculiar fitness for that ofTice tliat Government acceded to your norruriH.tion. It is 
not evi^rybody in whom I repose that confidonco, and without moaning...to disjiarage the 
qiialihcHlions of Mr. Re('S, ...rny acquaintaiico with liirn is far too recent and too limited to 
allow t>f Tiiy stiilvivig s^» much on liis nvspoivsibilitv''. 

Dc Pciniing rcgridtcd t hat he sliouid 1)0 hhimcd. 
for allowing iVlr. Rees to examine tho (romputations. ... Mr. Rees was merely allowed to run 
over the .sines and co-sinijs of the azimutlis as a means of keeping him employed while ho 
attond(Ki officer, and having nothing to do. ... In all that laborious ealeulation, not a single 
error, even to the last figure in the logarithm, was detected, much to tho annoyance ol'Mr. Kees*^. 
He was just too optimist icu aud ivv'o months later liad to acccjit a corroction ; 

Tho error is trifling, as you...ol>S(u‘ve, (or it will not affect more than the 3 rd decimal ; 
but it is no less an error for all that. ... At tho time those azimuths wore computed the...office 
was crowded with upwards of a dozen wild apprentices, to keep whom and the 8 computers 
fully employed, and to preserve order and subordination, my time was much occupied. 

Moreover, tliere was the 3 copies of tho Reports and Plans to bo prepared, so that...I re¬ 
quested Mr. Rees to run over tlie sines and co-sines, ... for it was there 1 apprefiended any 
error migfit creep in, ... but some Ixow tliis error escaped Mr. Roes. 

*DI)u. 204 ( 309 ), 19 12-31. * 283 ( 70 1 ), 30 -4-32. * instead of tho dhoti of Bengal. 
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Ofi IC’E & l^’l ELl) I^STABIilSHMENTS 


I Hin gliid til.- ,»rror Ims h.v-ri .loto.-r.-.l iin-.l |>i.iiit.-d out. It liji-i iitrordn.l mo a v.-rv good 
opportunity of pointing out to tho .•'>m|)utoi‘,'i tho nooo«Hity of observing groat caution in their 
future I'oiuput.'itions, and Nil ('omul ( Jbosc...i8 much ilistroaKcd at the error. Ho is ono of 
tho IhwI computers, . He is tin- only comput.-r that .-an make out the a/.iinuths when I am 
•ithorwise oecu|iied. ... Our luture com(>utat]ons will bear the most rigorou.s examination'. 

had origittally txteti ('niortaiiiod for work in (lu- observafory [ in, iSK], 
He .'uHered from ;i nervous twitch that prevented atiy useful work in the field, 
and had now relttr'ied from letive. He luul agretid t hat during this loav(e up to 
t hree years, half his salary should he pai<l to Ids sitbstitute. (htorge Logan, who ha,d 
been engaged up to I'ebriiary iS.'td. On Lees' rt-turn tvithin tweyi-ars, tfie Surveyor 
Ifoneral reyiorted that Logati, u ho had aeeotujtaidt'd him uj) country, had ])rovod 
extremely uselul. both a.s an obserx.-r, ,a .mpiiti-r. and held as,sistanl. ... 'I’he eontemidated 
result of ,\lr, lO-.-s' visit t-. his native eountry has n..t...heeii realized. ... His healtli lias not 
been restored ; ... he can I.e hut partially etli.aenl His ex|.e<'tatioiis...are tfiat at ttie expira¬ 
tion of M years he should .-ome mt.. the posse.ssi-iii .d hi.s full .salarv. amoimtinv .ilto-ether 
with tlie authorized iiierea.se ot mie tiur.i for field a,ll..wanee. t.. 4(»0 ru|)ees per montfi 

'Chaf sum i.s at pre.si-nt distrihut.-d meiittili -Mr. I tees. its. 150 Mr, Logan Rs 250 and 

111 eeiisideration ..t Mr. f,ogan’s utiliti . I ..... that from Keliniarv 7s'!4 he 

fie appointed an assistant to tlie tJ.T, Survey, with a. .salari...Rs. 25(» per montli [ :is:j -igo 1* 
Thougli Kvorest regretted tfuit lie could not liave Hie eompufing office\,ndor 
bis immediate eye, lie knew l)e IVuuiug's wort h ; 

Tliese eomputatioiis beeome now deepli interesting to me, as you mav well suppo.se and 
now I feel tlie value and mgioi tan.-e el a steady person tile- you, and am quite a.ssiired of the 
judgement 1 observed in soleeting you I wisii it eould lie settled tliut the computing office 
and all the estalihshmont e.iiild come to this line elimat.-. t.iit tliere are mam dittieiiltie.s in the 
way, and not tlie least is your own rehieiaii<-e to ipiit that amiable spot, Caieiitta'*. 

In March the sevim Bengali eompufers’ who still drew onlv Rs, 40 each 

bogged lor an iuerease of salary, pointing out tiuit ■ every one of :is has a prottv 
large family to supjiort . 1 )e Remiiug |»iirtieuiarly ('(.irumeudod Iv'il (touiul (Jhoso 

wild was now lu-lping Rees in tho ob.sorvatory [ T14 |, and had " ’ 

fully qiitthlied bim.selt for all the arduous ealeulations of the 'trigonometrieal -Survey, and is 
now competent to deduce tb<- az.iiiiuttis, and to examine tlie hold books. , In fact to do 
jiistiee to I be Hindoo eoiuiniters, I must sa> ttiat all of them are equally attentive to tlieir 
duties, and strive to the utmost to aflor.l mo ev.-ry assistance, but Nil ('omul has by irreater 
Hpi)Iieati()n, thf‘Htart (tf the otliprR^. ’ . ^ 

E\'orost made cautious n^ply ; 

It 18 alnimlantly }j:ratifying to nn* to luvir suoli aootj accounts of you ; f 
utmost to., promote your interests. It tias ever b,-en my attempt to apply to mv own darl 

mg profession, tlie Croat Trigoimmetrieid Survey of imlia, ,. perfect fuirne.ss and irnpartialitv 
You cannot each and all l,o eliief native eo,u,,uter.. Nil Comiil Chose stands partieularlv 
recommended. ... I have aevorfliiiglx recommended Nil Comul Chose for tbi.s situation ' 

1 have no power to increase any ..f x-.Mir salaries bey.,11.1 the limits lirst as.signed • that is the 

affair of Covernrnont, but I have not failed to draw atteiiti.m...to this subject 

As to..,wnve.s and families, it is a .(uestioii wdiieli must b,- arranged witli Dr. Maltbus*. 

Your fellow' collegian, Radanaiith, is bigli m favour with everybody, and univcrsallv 
Iwloved in the C.'t. .Survey, You will not know him for the same person when you see him 
again, for he is no longer a puny siripluu;, l.iit a handy oiiergetK- young man, ready to undorgo 
an\ fatigue, and acquire a practical knowledge ot all parts of liis profes-sion. ‘ ^ 

'riiere are few of my instruments wbici, lie eaimot manage ; and none of my computations 
of which he i.s not thoroughly miwte,'. Rventuallx ti- will furnish a eon vine,ng proof that 
the aptitude of your countrymen for tlio practical, a- xvell as the theoretical, parts of mathe 
matif‘8 18 in no wiso inferior to tliat of Europeans'. 

Nil Comul Cliose wa.s promoted to Bs. 100. hiit the remainder were still drawiriff 
only Bs, 40 a month in J8:i8. w hen -with otu- exception -they all left to aecowt 

newly established yiosis as Deputy Colleetors in the revenne departraent“, and_atrain 

with one exei-piiori giving the .Snrvc'yor Ceneral no previous notice ; ^ 

■ DDii :tu:! ( 27:( >. 'J-il-M. ^ DD,,. -jhiI ( ;,2 4 ), 21 -8 33. ’ l)l)u. 287 ( (13 ) 20 « 33 * g, 
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1 sw no rornod^'. ... Wo oaiiriot oxp(>ot youiis^ men to work in my ollico tor the fmi ot tho 
thing at 40 rnjiooH poi rnontti whon thoy oati <Ji^t 300 olsowhoro. 'Hio only wav ih to Hapf)ly 
the filacoH of thoHo roinovod, and 1 aiithoriH<i you...to onga^o siiitablr^ Iiorsons. 

Von may toll thoHe youths, (Junioliani (^\n-o|)tod, that tho good hjrtuno w}h(‘h has a.ttnnded 
them would oausod mo luuc.li more gratilioation it they had ))aid more atOmtion at; tfnur exit 
to tho oommoncourtcjsu^s of hfo. It has l>of‘n my study t(» h;u o tli«>m tn^itod witii kindnms 
and oonsideration, and not one of tfiom, save (Junioharn, lias liad so much (‘ivility as to 
thank mo at his dopa.rturo. This is a sorry mode of f|uitting my patriarchal inlluoiKu', and 
shews me that they are yet to learn liow to prize the good oITleos of their sni^ieriorsh 

only one ulio si ayod on was IMalnlul) rhnndor Mnlliok, and after naTuiting 
anew batch 1)(‘ Pennifig; riHsiiuirnnKhs! that he, 

as the oldest computer, he promoted to the situation of Niicomul Qliose, and enjoy tlio higliost 
rate of salary, lOOru^KM^s, from tlio date of Nilcomurs departure, to which...he is fully entitled, 
not only tor the length of his service, l)ut tor the general gcxxl (‘onduct, and the zeal and activity 
he hits displayed since Nilcomul’s duties ha\s't dev'^olved on him. 

d’hat Sroenauth Sicciar'^ wlio has already made hiutself exceedingly useful, and is more¬ 
over an ex[>ert computer, he appointed to tlie situation recomrnoadod for Kajanarrain Bvsack, 
on the salary of tiO raipees per montlrf 

With the assistance of Pees, l)e Penning had now to train a wow liateli of young 
computers. Me was a.t tln^ sauH^ lime distraeded by resiionsibilitv^ Ibi* the workshop 
on Iku-row’s mo\’e up country, and also by (d'aham taking six montirs leave 
from the T)i.i\\ini( (dlfieiv ft wais natural that, lh(^ progix'ss of tin' eomputationB 
sufferecL to h]\ er(‘st s great distress. H(^ \vrot.(^ |)erem])torily to l)e Penning ; 

1st. 'ric'com|»uting oflice was org.irhz<vl, and you were plivtod at its fiead, in 1S,31 for... 
faciiiti.iting t he conpiutitinns of'the (tT. Survey, and the Great An* in ])articular. ... NT) duty 
whatever is to he (vxeeuted which is culcula.ted to retanl tliosi? com[)utatioiis. 

2nd. \ on cannot. ..rc'ccuve ord<‘rs, or {‘onijily'with requisitions, emanating from any other 
quarters tfian the olh'*.,* of the Surveyor General...or from the... See rotary or officiating 
StH:‘retary...Militu-y Oc*fxu’tm(sit:. ... 

3rd. 1 dii*(K*t yon to dr^sist from answerinv any letUu-s whatovvu'.. .unless...from my oflioe 
in the field, or direct from tlie Government through tlu^ pi*eserilHxj channel. ... Send all letters 
containing sucfi orders forthwith to me'h 

He passed a (‘upy of T)(^ I?(uimng'8 report to Goverunient ; 

Tile computations.,.af<' vfuy nrg<mtiy re<|uired. ... 'flu^ formula? and instructions were 
sent down in September last. ... They...ought to liave been eornplelefl in 112 diivs iwtual work, 
but...not caie thiii’d...iiad l>een (*omple(.ed in 188 days. 

Tills will never do at all. Aly obj(a*t in r<H?ommeiidmg tf» my Lord Bentiiick’s Gnverm 
ment to organize an establishment of eompuhar.s was to facilitate ail tho.se coiujiutations of the 
G.T. Survey, and of the Great Arc in jiartieular. ... Tliis then...is manifestly the main duty of 
tho computing office, and of Mr. Do i35nning, ... and...any duty which iuterfores with this is 
at varian<*t> with tlie fundamental principle upon which that ollicc? is establislKHp. 

On Bedfordhs af)pointnHm( as Surveyor GeneraPs Dopiity at Galeutta. 1)<* Pmming 
w^as Jett w'itli undisturlaMl eha.rge of the computing otfiee [ i<xi. () ). 

Following th(‘ d(‘sortjon of liie ( 'a teutta eomput ors, K\ ei-est w as much dis¬ 
tressed w hen iladliaiiath SiekdfiaT asked leave to accept a [)rotitabic/ jiost as ‘Mea,(*her 
to a public institution” | .j/h He l)egged (Government to grant liim a sub 
stantial increase of jiay as inducement to stay ; 

Of the quaiilications of tin? young man himself I cannot speak too fiighly. In his mathe¬ 
matical attainments there art? few in India, wliether European or Nativt?, wht) can at all compote 
with him, and...ev(?ii in Burope those? attainments would rank very high. 

As a computer tie is quite iu(lefatigaj)le, and...there is no person in my Department so 
thoroughly skilful in the applieatitin of tfie various formulre. ... Tfieso qualifications...so emi¬ 
nently valuable to my Department, would be tlirown away u|.>on that to which ho now seeks 
to bo transferred, not-biit-what be would l>e infinitely useful in an^^ situation...because he is 
a clear headed, shrewd, and intelligent person and possesses...activity of body and mind. 

Computei-s com]mrable to Kadaiiatli cannot bo hired in England at a le.ss price than one 
guinea per diem, and...persons so qualified would not undertake tho business on any terms 
that could...be offered. ... Habituated as Radanath is not only to apply fonnuhe, hut to 

’so. to De Pouning, DDn. 31S ( 140 3 ), 15-3 38. * Younger hro. to KadliHuatli. M)l)n. 3.'>2 
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investigate them, and traimMl up as he hm been from boyiiood iinder my own eyo, he would be 
the eheapest instrument tiiat Government ever could employ in a task of this kind. 

If., this voung man ..quit my Department, ...I should...require...Mr. Rees at rny hoad- 
quartorH in the hold, but...Mr. Rees would in that case be entitled to...Rs. 104-8 in addition 
to his present salarv, besides...his passage...and camp equipage and carriage furni.shed at 
the yjublic exponce. 

It would take 4 months at le;ust of the m‘).st valuable .season in tlie year for computations 
before Mr. Roes could reacti my headqun.rters. tie v/ouid yn-obably arrive at Debra in Septem¬ 
ber, just as my Department was about to take the held. ... Reing only a computer he would 
be of no use to me in tlie held, ... but iVoin the 1st of October till the 1st of April he would be 
<irawing his whole .s>ilary without...advancinur th<' (‘omputations one iota. ... 

Of Mr. Rees I know notliing. Report sf)oaks highly of him in Calcutta as a matlierriati- 
cian, ... but 1 tiave no f)roor of it, ami I put but littk^ taitli in...the oyhnions of the public of 
Calcutta, l)ecjuiso they...are greatly given !(► admire mediocrity. ... Mr. litres has not been 
trained up under me, and when a man |)aHs<\'s.s tlie age of 40 ...it well be in vain to look for much... 
af)titu(lo for learning new sy.sterns. 

If R(s>s ww lirought u\i fjviu CalenOn. h(' • out iuiusl, other nt iM-ngerncnls would 
hav<‘ In 1)0 made I'op ! lu^ daily liriK' sienahr but all this tmiddi' wauiJd Ix' avoided if 
Honi(‘ iuerc'a.se of salary eonid t)(‘ sanetioncxi lor Radha iiat h Si kdluir'. ( h)\'ommont 
was yyiupaUiClic and pointed oiil tl.at tlio RovumiuH Moard fia.d already l)0<ui told 
that it was w'rong for one .department .>f the State to lad a.gainst another foi- the services of 
caiipeleutoilicers, ... w hicii...wil! ix-eviMit any re|)etition of...that which you have deprecated. ... 

His l.ord.shij)...wilI b.^ prepared to take into consideration such inertase of .salary to 
Hadanath Sikdhar as you may txaiceive to be juat anti equitable, without advertence, however, 
to tljat of any other situation \vhi<*h hc^ may bt' dt^sirous of .ibtaining^. 

\i\ iiKroasts of Rs. 100 a month was saiictioned. and lh(‘ Governor (hm(3ral 
ivxpresstMl grted satisfaction with ‘ the niim})(‘r of native youths wlio a/ic (|ualify* 
ing themsidxms l)y st udy for useful employmetd in (nn^j-y dc|)artment‘'C 1'he 
prinei])it* that no depart merit should poatdi on tlio st all of another was eonlirmed in 
dne etmrse liy t lu* I Ureetoi s. and fiolds to t his day 

d’he Surx eyor Genfx'al’s report of Radariath .Sickdar’s attainments mid talents, and of the 
valuable nature of his servi.sM, fully justifies you in granting the iriereased salary. ... Hie 
Hcvrvice.s will now, wc trust, be retained in the .lepartmont. 

As it is ot much imfiortanci^ that natives who have lieen trained to thf) duties of an office, 
more especially to duties of a .scientific nature. ...should not ho incited to quit tlieir stations 
with a view to tlieir own avlvantage in another brain h, ... we fully a[)provo ol the intimation 
given l)y you to the Revenue Board. ... 

Departments...must not fvrily net invite, but mu.st positively refuse to entertain an applica¬ 
tion Tor employment from jiny native wIk> is at the tirrHe..in the public employ of a (kivernment 
office or department, unless they shall have jinwiou.sly received the full acquieKcence of the 
head of’su('h office or <l<‘pa.rtniont*. 

Tho rrow hatcli of (‘omjmtyrs soon scftlod down, hut. there wa^re o(g*asional 
complaints, and **n/bsimtaa'ism was not unkfiow'n. Rciiining had to lejioit 

Buhoo (iopau! Kissen Dutt. who...js very irr(>gijlar in Ins attondance at office. .. Ho absents 
liimHelf whenever he tllinks proper, gmu rally on the plea of sickness, and in the of 

holidays, should there he a couple of days in tho week, he is sure to take the wo<iJt to himself. 

No remonstraruM^ or admonition ot\ my part has any effect on him, added to which he is 
of a very insubordinate disfio.sition, and sets a bad exam})lo to the rest of tlie computors. ... 

I have frequently threatened Ihi.s contumacious Babo<^ witli your d.ispleasure, and at ono 
time I had hopes of a reformation ar luv..apologi/.od for his error and |>romised to behave 
better, ... hot, I have been sad!y disap}>«>inted. fiven now...he is absent®. 

During the rains of 1810 the conifiuting office was honoured with a visit from 
Lord Auckland, and tlie (;omf>ut(us took tlie opportunity of presenting liirn with a 
potition regarding tlioirpay and prospects, sending a copy to the Surveyor General 
at Mussoorie, to entreat his support. Everest replied that he wa)uld 

waive ali objoctinn to the iiTcgularity of the ciiamiol, and...liail with pleasure any results to 

vnur jKlxmitH.gc. I'hougli I take tlie deejiest mterest in native improvement, anrl view with 

delight the progress made xvithin the last 20 years by the n>i.tives of Bengal, whi.dv is xvithout 

iRDn 342 ( Kilt 44 ), 25 4-38. 341 ( 255-7 ), 15 -5 38. »ib. ( 274 ), Simla, 15-38 *ci> 
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proeedont in the iiistory of iiitvn. yot I feel myself prechidod in this caw' fidin takiny any part 
in your hehalf, unless (•onsulted iiy His Lonlship in Council'. 

Oioufijh he Imd never liad personal touch with these later computers, they as 
well as all other members of the department, were fully conscious of his patriarchal 
regard, and iii TIeceraber I .S CI ther<» was a pleasant excliango of greetings b(!twt>en 
the retiring Surveyor (leneral and the eight computers thmi serving; 

Sr^iiatli ,Sick<liir> Hudliiinatli Sou G„,,eo Nath Son 

Nil ttmudor (.Inwaul .Mntoc Clnuidor Chatterjeo Bhnlaiintli Mnzminlai' 

.fuyat ( hunclor Dev 


{\)RR KSrONDRNOE 

Orie ol the gre;it drawbacks in combining the two post,s of Surveyor (ieneral 
and Superintendent of the (Iretit 'rrigonometrical Survey was that no adequate 
provision w as allowed lor the close contiad of subordinate units. 

There was quite enough work for the Surveyor General in the general direction 
and contd-ol of his dopa,rtinent. But it wtis asking too much for tlie same man 
to organize tind administer the ojKiratitms of the trigonometrical survey, which 
were no longer, as before 1S30, confined to a single chain of triangles. As Superin¬ 
tendent he liari not only to build up and equij) now establishments of all grades, 
but, in liverest’s case, ho had also to (“xeeiile personally the oj)erations of the 
master series of the (treat- Arc-devise lunv methods to meet new and unt.hought-of 
problems—and take a major part in recontiaissance and observations | Cv -b ). 

I’lie Surveyor (General was resi)onsible for the field survey and niapping of 
Madras and Bombay, where he had lost his deputies, as well'as the now vastly 
extended presidency of Bengal, tie found it quite impossible to give any attention 
to ttie many geographical ventures that- wci-e continually in progress on and beyond 
the frontiers. His only remaining official Dejmty was removed from his immiHiiate 
orders, and confined to the full-time task of superintending the revenue surveys 
of the westem provinces. Indeed, whilst he was thus stationed at Allahabad, the 
very important revenue surveys of the lower provinces and Assam were left entirely 
without professitmal direction. 

In neither capacity had Everest any staff officer to take a share of the burden. 
Ho was overwhelmed with work. He was intensely interested in the detailed 
working of the (rigonometrical branch, and his letters to the Military Department 
ran to extravagant lengtlis in his (mdcavoiir t-o state beyond risk of misunder¬ 
standing every possible asj)ect of the profe.ssional side. As so many of his pro¬ 
positions entailed consid<wationa of establishment and linance, the replies from 
Government constant ly demandeil more discussion and yet more details. Whilst 
at Calcutta in October 1831, he called attention to 

the voluininou-s nature of the correspondence of my odico, ... <|uifo frightful to eontomplate. 
As copies of all letters must bo preserved, as well as the originals of all those which are 
received, ... a quantity of pondoroas documents is thus accumulatod. 

In the first phwie a great deal of valuable time is...taken uj); in the second...a great deal 
of expense is incurred ; ... in the third...an ostoblishment of this sort becomes so overloaded 
with dociunents as to be totally immovoable ; and in the 4 th, ... the Chief of the department is 
rendered dependent on his Register [ Registrar, or supervising elerk ], in ease of the death or 
SioknesB of whom his department is liable...to be utterly paralysed [ 315-6]. 

A very groat portion of this eorn'wpondenco arises from the minute written explanations 
which are called for by His Honor in Council of every measure that I presume to recommend. 

It might...tend to...economy and dispatch if my judgement had...greater scofie allowed. ... 

The Superintendent of the Great Trigonometrical Survey of Ireland has hardly anv official 
oorrespondenco save with the officers under his authority, and tliat ho curtails as raiicli as 
possible. When I was...in England, many propositions wore submitted by me to the Court 
of Directors, but written oxplanation.s were hardly in any case required of inc, and viva-voce 
coimnunioatious with the Chairman wore deemed to answer all purpoBos. 


^DDii. 404 ( I 60 0 ), Aug. 1840. “resd, in 18G2. »Hd. Compuh»,r, 1862-70. 
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His Honor in Council nas himself iisaurod me that my explanations are never understood, 
in spite of the...efforts which I make to divest them of all obscurities^. 

To simplify correspondenco with field parties he ordered 
all letters tuidressed to the Surveyor General...to be sent in duplicate...on foolscap paper 
with half margin. One of those copies will be returned with replies or remarks opposite to the 
paragraph requiring them. Officers...will...limit the length of their letters as far as practic¬ 
able by curtailing all expressions not bearing upon the sense of their subject [3^5 ]*• 

Ho wrote again to Govornmont; 

The current bu.sine88...haH vastly increase^l, wliilst tlie establishment of writershiis remained 
tlie same. The scientilu* surveys at Bombay by l..ieutenHnt Shortreed, and in the Nizam’s 
Dominions by Lieutenant Morland [ 248, 256 ], have greatly added to my correspondence, ... 
and what with...the formation of a computing office, the raeasurerneiit of the baseline, the 
organization of the trigonometrical partio.s, ... I sliall not be far wrong in estimating the... 
official writing at full double what it was in the time of my predeces.sor [316]. ... 

I have not as y(‘t deemed it indispensible to apply...for an increase, hut...if 1 do not, ... 
the business...will fall into arrears as it did in the time of the late Lieutenant Colonel Mackenzie, 
when letters remained five or six 3'ears on the shelf unan.swered [ ill, 304, 477 9 ]^. 

On Everest’s first journey up country, separated from his field ofiice for nearly 
five months, he sent to his Registrar 

two lists, of' wliich that marked A shows what documents are now in my office trunks, and 
tliat marked B those data wliicli are indispensible for reference, but are not forthcoming. 
There is no remedy but to copy correctly all tliose data and .send the copies...to me at Agra, 
keeping the originals safe until ray arrival at Mussoorie. ... Above all things, he most careful 
that the copies conbun no deviations from the originals^. 

Morrison passed the lists to Do Penning at Calcutta ; 

iMajer wishes the articles specified...sent up to Masuri by the first conductor’s fleet 
that loaves the l^residoricy— ... Bengal, Madras, and Bombay General Orders—Bengal Code 
of Kogulations—Mackay’s Longitudes—.NesbiFs Land Surveying—all the old contingent bill 
books—Bagay’s Tallies, I copy—Huttons Tables of Products^. 

As he became more deeply involved on tlie Great Arc, Everest became the less 
able to deal with correspondence from distant field parties \ 252 , ] ; 

1 ’fie abolition of tfi(' otlices of Deputy iSurveyor General at Madras and Bombay renders it 
indispensible to reduce the correspondence...to the smallest possible quantity. ... 

You will only write to me in cases where you...cannot proceed without ray aid, and—when 
you cannot avoid making a nToreiice to me—...you will study to make your letters brief, 
concise, and explicit—your propositions all single and specific—ami the handwriting such 
that it may be road without stopping to spell. 

When you require any articles which you think 1 can furriish, send an indent:, ... but... 
refrain from enumerating tf»em in the body of your letter. If you want articles which I cannot 
Hupply, and you know where they ar'o to he procured, a simple statement., will enable me to 
forward your inirpose better than wfiole roams of vei biage®. 

De Penning was commended ; “I thank you for the precise, clear, and business 
style of your letter and data. Pray adhere to tiiat. for it saves a world of trouble”. 

He was insistent on the jireservation of normal official channels of correspon¬ 
dence, and wuis indignant wlum De Penning dealt- with matters at Calcutta that 
should have been passed up to him up country. Special aiitliority had to be 
obtaintKl befon^ a junior officer such as De Penning could '‘frank” official Jotters or 
parcfds for post- ‘'under iiying seal” [ ;25 ] ; 

Tlie slow progr(*s8 of tliO dak 111 iudui is airoady a source of great inconvenience, and is an 
evil of veiy sf'rious mairnitudc. .Anything that can be done to expedite the business of my 
office will he a groat advantage. ... If my request cannot be complied witli, I beg Mr. De 
Penning may bo |)ormittod...to ]>ay the postage of such public letters and parcels as he may 
transmit to me on emergency, an<i charge the same in tlie monthly contingent accounP. 

This difficulty was later overcome by De Penning getting his letters and parcels 
franked by Bedford. 80 anxious, liowever, was Everest that De Penning should 
not lie distracted from the duties of the computing ofiice. Uiat lie asked Bedford 

' l>lin. ( 2(>J 1>1 ), ll*K) :{ 1 . r>ls ( as ), 10 3 :\2. 'U\uv i,irgi‘ly to iUackonzie’rt ilh 
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to roirain Ironi addressing liini officially, tliat is, l)efore his official af)p(^intment to 
charge of the Wui^veyor Generals office ; 

Mr. iJe l^nmiiig has roportod to mo that you havo atldrossod lottors to iurn diroct. Mr. 
De Ponnmg is tlio Hoad Com})utor of tlu^ odic.o of tho Survoyor (lora-ral of Irulia,, and is in tho 
strictest sense of wonJ a subordinate of mine ordy. ... He luis no power to eorrespon 1 with 
the Deputy Surveyor (H 3 neral of fiongai, n<dther lias lie the moans of ea-rrying on sucli eorre.s* 
pondenoe without neglecting the duties (or which...expresslv paid. 

You will never think of ividrossing Mr. Do Penning...through any other oliannol tfian that 
of rny office, or without rnv saru-tion previously ohtaiiKvi j 324-5 

In Spite of the relief afforded lah^r by the appointment <>f a lleput y at ('alcnita 
Slid an Assistant at Dehra, hvorest was so deeply ongag(.>d in prolessioiial work 
that his correspondence was continually pushed to the side and, writes Bedford, 
(./Olonel tjV(*reHt lias been busily em|iloyod with liis astronomical observations at Serong, and 
recently }>rocoodod ( in very indifferent liealtlu 1 hear) to Delhi. He is never very [)r(>mpt 
in replying to letters when in the hold, and sickness is a had quickoner'^ [ ^5^, 344 J. 

To Government he explains that f)usiu(\ss had 
fallen seriously into arrears, and crowds upon cnjw/ls of im|>()rtant doenments still remain on 
the fde in rough draft for \vant of time to copy and mdex them. ... I ho[.)e you will lay 
Ddore His Lordship...my earnest HoIieitatien...to engage as many writers as the nature of the 
new (rail may doinand, and at...n(,)t lo.ss than .">() nqieos, or more than 100 rupe(3s, (.‘atrh [ ^3 J. 

Lv(M‘y letter which arriv(>s and re(|mres an asnwer is detained on the shelf...until I can 
afford time to attend the subject. lOaeh fiaragrapli is th(Mi diligently and carefully read and 
Btudied by myself. aud...tli(' reply is drafted by me. When the ro])ly is fanly eopitvj it is 
brought to me for...(examination, and as jdl my official letters have...been...index(Hl and labtdled 
the dilficAilty is greeatly abridged. 

1...exclude studiously all superfluous expre^ssions, a-ud though 1 may sometiriKes unwarily 
fall into th(3 error of verbosity, yid: in general tla^ne is hardly a paragni])[i,..wliicli is not fraught 
with meaning-*^ [ 329 J. 


I>en(;al Beveni^e .SintVENS; D.H.fL’s Oemce 


On Bedford s move t-o Allahahad in js:ii> |,(^ took Alexander iloteilo as head 
writer and acauivintant 1 in. 14 n..-| j. Botello had been wilii Hodgson in tlie same 
capacity since 1S2:L and his j)ay was increased in IS:i4 from tint original 120 to 
Ils. IbO a. montli. He was dismissed in August is:n, having already lieen fined 
several times for absence witliout^ leave. His family Imd l)een long established in 
(‘aleutta, whore he expected fo have no difficulty in finding employment'. 

Pebtr Dias, the junior wiit.or, dnnv only Its. :i() liitor six years in the Depart¬ 
ment. He had managed in ('aJeuHa “having a hrotlnvr in liie same ofiice and... 
living witti friends", but In; could not managt; in AIIahal)ad, and had to resign'*. 

For eliarge of Ins drawing office Bedford took Mareellus Burke, originally an 
asBistant surveyor on the Madras establishment | ii, ; 5 ], 4 f)i : m, > 71 , ;.S 4 j and 
he was joined by Winston from (Uleutta in June ISJJ | y, ’5 |, of tin; three Indian 
draughtsmen who also wtmt. to Allahabad, Piari Lai was temporarily transfeiaed to 
Lawrence’s party in the- held in I S:PL 

On Bedford ’s transfer to Caloutia at the end ol' 18J7 he loft all liis staff at Allalia- 
bad under tlie Board of Hev^enuo, and engaged others in Caloutta at a montlily 
charge of Rs. 724. Those left at Allahribad comprised'^ 

Map and flati D* pnrtmtnl Writintf Dr ptrrtmfnt 

Mr. M. Burk(‘, Ansist. SMr\('V<>r ... Us. XM S C Mr. Holn'rls, ITo.ul W'ntci- Rs. 1.3U 
Mr. E. Wiristoi) ,, ... ,, 12 -0 Mr. (';»zal><»ii. As.s(. ',U 

Uoanu- hall, :iativ(3 draft,sniati ... ,, (>2 11 2 Diiftrcc ... . 

Joynarain BiKWJiH ,, . ,, 02 I I 2 


Bs. JO 10 

Misctllaneous 1 1 .a. ... Ei\iNl caaiitiiigciu allowaocf^ 

d’otal Moritldy Exjhmikc 


Rs. ISS 8,57 10-10 
l‘>, ... R>. (J.S-)4- :> 

R.m. i(20 - 0 - 3 


371 ( IS3-.1 ), 2r»-4 :is. Mtjrland, 4-2-40 ; DDii. ,380 { 2.7 4> ). ^ DDn. .344 ( 270 82 ), 

2(4-11-39. '*33)0 uarno appears on a early map of lioldiugH on Sagar I. ; family atill repro.sonted jri (^)loutta 

in 194.7. '^frorn I)SG„ 1 1-34 ; BTC., 10-2-34 ( 3(> ). «ib. 18-10 3S; u&c., 10 10-39 (2). 
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Oki'K’k & Field Estaulisiiments 


This staft’was disporsod in May since, writes Winston, 

r is to l)(* roriiotJi^llotl l>y h fVnv dmrtsrntMi on small salaries, with a 

lithoyrapliic pross to cojiv oaeli fiurj^oniiah in ovitry 'Ustrict soparatoly, clunor the superin- 
tondtMict'i of tlio .Soerf‘titr\ h 

Bedford vvaB only able to oniploy Winston in Cahnitta, 

Mr. F. Holy lias Ikmmi ajifiointtMl Hoad VV^ritt'r ot my oltit'o, and relinquished a situation 
in tli<i Pre\entivo Servitu'' [Excise' J>(>pt. j of Us. 150 por mensem: for Mr. Roberts... there is 
no chance of any vHcancy hone VVath re^artl to iVlessrs. Ihirkc and V\ inston, the former...from 
airc anti bodily infirmitioM...is inca])a<'itatetl from...ofhce dutios, and is desirous of.. .pension. 
... Mr. W inston 1 sball l)c most baj>}>y to <Mit?a<^e~. 

Aft(.‘r aetino as instructor [ 3 q ; | Burke was orantod pension of Rs. 108-12-3 
froin Deeember 1842, which he drew^ at his liome town, Madras. Wlavn Bedford 
r(>ti.r(‘d he left his offic-e nrRku* chai se of the Revoutne Board, (uiinfirising 

Francis lb'l\s Head W’riter and Accountant—James Eotello, Asst. Writer—Edward 
Wanston an<l Alexander DanielJ, As.sistant Surveyors, and Walter Graham, draughtsman. 


Field Kstatu.isiiments : Western Provincucs 

In preparation for the cainference at Allahabad, surveyors wtto called on to 
suggest tlio most suitable oi‘ganization for a revenue field survey party, and after 
the conference the following directive was issued to th(t Board of Bovenue ; 

It IS obvious that tlio more the ostabli.shmont of each Surveyor is strengthened, jirovdded 
ho ean eli 1 eientl\’ control...it, tli(' m<»rc c(‘onomical it must ho to Govenimenl. ... Ihit the 
real rM-orn)my...must d('j>eud on th(‘ extent to whicli nativ(\s c.;ui hi' omployofl, and tlie...judge¬ 
ment with whi(‘h they ean Im* instructed. ... Every Surveyor will...direcd his particular attention 
to. ..this iiujiortant ohjoct [402 ]. 

His Lordship in ('ouncil has l>een )>leasod to sanction...for each of tli(' hv(‘ .siirv'i'ys, vi/,., 

I Surve\'or ... ... ... ... pop mensem Rs. 526 


J Assistant Survx'yor ... ... ... 250 

2 Junior Survi'yors ... ... ly/ Rs. 100 ,, 200 

1 Head Native Surveyor ... ... ... ;j() 

25 Nativ(' Surveyors ... ... u; Rs. 10 A. 20 ,, 575 

140 Khalassees ... ... ... (a, ,, 4 A 6 ,, 700 


Total Rs. 2,2Sl —Add for (Aintingeueie'S Rs. 104 — Total ]H*r mensem Rs. 2,585^. 

This was the staff jirovided for the pnifessional survey [ h 5 ? ], tlie amlns or 
measurers required for tlio khasrah being separatxdy pro\ ideif for. Under the old 
sysienL responsibility fo]‘ khasrah survey rested wdth the district nwenue autho¬ 
rities, w ho seldom timed their o])erations to fit with the professional sur vey. It was 
decided at the confeT’erieo that the professional snrveyoi- should himseif manage 
the khasrah, and make it fit in wdth tiio professional ])rogramnie. Arrangements 
had now^ to he made tor special delutehiiKuits to carry out khasrah survey whore 
professional control had hcKui already completed ( > i i. 15 J : 

1 nde|)endently of the old (ioruckporc survi'y, tlierc am 12,625 s(juare milen .surveyed [iro- 
fe.ssionally, over a small portion ot whicli onl\' the khasrah nuM-surements Iuivt' ycj extended. 
If this work is to lie brought iqi tluwo is a. wide fkdd for the detaeho*! employment of tho86 
un cove nan ted si'rvants of th(' lJe])artinent wdio are c(jua.l to llu' rlutv. ... 

With, .the tollowing nativ<> cslahlislvment eaitli Suli-Assistant might with ea.se...accomplish 
500 sipjaic inil,‘s during cacli .season. ...—Suh-Assista.nt, Rs. 200—Nati\c EHta-blishmerit for 

15 chains, iis. 575 Contingent Oiargt' for jiapia-, cliains, and Mootsuddic.s' tent, Rs. 52_ 

Total, Ls 1,627. 'riic charge for superintending the khasrah arrears may...varv in cost, 
should it l)<'...ad\ isaldc to cm[)loy som*' of the uncoveiianted Assista.ut Sur-ve’V'or.s in lieu of 
Sub-Assistants'. 

Bedford s])read his staff over six district surveys, allow ing the following mont hly 
charges; “I)c]hy,Bs. 2,425-0-8- Subarunpoor, 2,475-f>-0—Suhuswaian, 2,3G2-14*6 
—Moradahad, 2.558-5-4—Agra, 2,415-0-8 -Allaliribad, 2,174-14-0'’^ '| 21 i-q]. 
In accc])iing these estimates tlie Board of Keveniie suggested that, 

‘to DSt;., 2 5 51),; HK( JO In (5). ^ Ironi 1)S( i., < Vilcut tn, IJ-.5 ,59. *Trrc., 20 5 55 ( 44 ) 

froiM DSC., 15 4i 5.5 ; iiTc., 2 11 55 ( 15). ‘^hom DSC., 17 7 55; btc., 2-11-55 ( IS). *' 
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in tim first mstain^e ut loiist, tfio wh(i|« um<>nnt... 8 unctiono(l for tlio luitive esUililishinont of 
eacf) siirvoy irmy fio drawn in ono snin by tlio Hoiul of tin- Survov. to wlioso discretion ttie 
organization...shall be left, d’he sum to bo thus drawn will...in no aceoniU exceed the amount 
sanctioned, and the Surveyor will furnish with each montldy bill a list of the olflcers entertained, 
and their roHpoctivo hjalarios, (•(^rtifying on honour to ttio triitli [40 ^, 409 j. 

Much dihcronco of oi)iruou as to thc...nalivo estahlishmont. .appears to exist among tlio 
Surveyors. ... The fii-st Hoason's ojxwations wiJl show what 8 >stom is to bo prfderrctii 

Undoi the furthor (diaiigos introduced in 1837 curtain Surveyors wore allowed 
‘‘double ostablishrnent ”, by which they were able to give greatly increased outturn 
in the year, reducing their cost-rates by more than a luxlf, hut with serious loss of 
accuracy [ 215 -8 J. 


1 jO WKR PllO\T NCES 

The distri(;t surveys of the Lower Provinees had eacii been start ed independently, 
under civil control without any standard pa-ttorn of establislnnent | 1780 |. In 
1834 Siddons had to raise a party tor the survey of Cliittagoug and 

liaving c(»mmiinioHt(Ml with Cajitain fJodges, and ohtainod his advioo, it apyioars to rno that 
tho ostabliH})mont allowod in the Upper Provincos ( 346 j...wouM ho for this first HoaM(Hi...uri- 
matiagoabl(\..owing to my having to organize and iiistnict the junior native Hurviwors. it being 
impossible to...get men ready trained to surveying...at 10, 15, or even 20 rupe( 3 s a month. 

1 should re( 3 ommeiid tlie establishment marked P...arranged watli reference to the abilities 
at present |)»*oeurable liy me in (’alcntta. ... The Kalasees will bo entertained by degrees, 
till the survey is in full ofieration. ... 

B. I Senior Sub-Assistant, Its. 200 --2 Junior Sub-Assistants, Rs. 200 -6 Natives fa) 

Rs. . 10 , Rs. 180 70 Ivalasees ui) Rs. 4 & (>, Rs. 350 — Month I v expeiK.re during the season, 

.Rs. 730. Tlie annual ex|)eiise would be rediK'od by discharging all excejit really u.seful kalasses 
when they lire not so much wanted^. 

Thrw 3 ^ears later the Board of Revenue put up a st atcunent 

of the establisliments com|) 08 ing the different revenue surveys in Bengal. 

Lieutenant Siddons draws a contract allowance amounting to Rs. 104 per mensenv'^ on liis 
permanent establishment in Cliittagong, which costs Rs. 971 per mensem, as well as a like 
allowance 011 the temporary estahhsliment in tlie 8 oonderburis...for eiglit montlis, costing 1,075 
per mensem. ... Lieutenant Philh|)s [ 198 ] also draws the si^me allowance for his establish¬ 
ment, ... Rs. 1,070 {)er mensem. The above rates...ilu not imdnde tlie contract allowance. 

The establishments of tho tliroo remaining oOicers, ... Bgerton, ... klllis, arid...Thuillier 
who claim tlie siwne allowaiu-o, amount resiHxJively to Rs. 743 for tlie latter, Rs. 504 for Lieut¬ 
enant Ellis, and Rs. 340 for Lieutenant Bgerton. 

Tho Board recommended that tlun contract allowance for the repair of instruments and 
tents, which may be fixed...at 100 (kirnpany’s rupees per mensem, should be granted to every 
Officer in Charge. ... Surveyors arc a class of officers wlio are very moderately paid in propor¬ 
tion to their acquirements, and to the...labour and exposure ex]X 3 cted of thend [ 364 ). 

This coutract allowance of Rs. 100 covered 
repair and cxirriage of ollice tents, e-arriagt' of instruments, repairing and rejjlaidng chains, 
flags, pins, mallets, ofiici> tallies and stools, office [ rent ] during rains, country jiajior, &c., 
country ink, and other trifling ex})enses®. 

For the survey of Orissa, Fraser allowed for 
four distinct zillah survtn'ors—Northern—Central—and 8 outIiern—Cuttack, and Hidgellee 
[ 185 6 J. ... Total for eacli survey, excluding Surveyor in charge, Rs. 037. Tiie above is the 
smallest y 3 ro|)ortion wdth wliiclj tlie duty can ho efficiently ciirried on, being about one half of 
that used in tlu' North West Provincos, and it is pr»>l)al)Ie tliat when tlie surveyor is well ac¬ 
quainted with liis work, he will find employment for a rnueh larger ostabILshmont. 

It is proposed to till u}) the establishment of the survey of Central Cuttack immediately 
from assistants to be found if jiossible in (.'aleutta, leaving the subordinates to be sent down 
from Allahabad to be posted to the other surveys as they arrive. 43ie Assistants for tho 
Central Survey will l>e hired at once in Calcutta and, obtiiining tents by indent from tlie arsenal, 

Urom Rev. Bd. wr., 25 7-33 ; nrc.. 2 9-33 ( 12 ). *freni Siddons, 20“ 10-34 ; mtc,, 10 - 11 * 34 ( 37 ), 
‘Tor contingent exfieiiHCH [ 33 <>, 3 O 4 J. ^froui Rev. Bd LP., 31-7-38; lire., 22-8 37 { 1 ) ‘^from DSG ' 
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will bo rtont down to Cuttack with all possible dispatch, so as to admit of the Survey being 
commenced by the 15th Noveml)or. ... 

It is furtlior proposed that the ollicers and ostablishnienls of tlie other surveys should join 
this one, by whi(ih...t}iey will acijuire practical oxjx3rience much quicker than if tliey were at 
onite to (rommenci^ the survey of their own zillahs, the inevitable result of which would l)e 
blunders innumerable. ... 

Although Assistants at Rs. 250 an' entered in this list, it is not proposed at first to give a 
higher salary than Rs. 150, thus keeping open the higher grades to tlie most meritorious^. 

Allaiiabad was asked to help with experiencod assistants, and to lend tho services 
of the Deputy 8iirvoyor General to start the lu^w snr\"oys on the right lines. Bedford 
put in his hrst report early in April 1838, on which the Board of Rovemue nottul 

the great expense ol‘ tlie survey estal>lislimeMts in iiroportion to tlie work performed. This... 
he ascrihes to tlie insuiri(‘ient number of ameeiis and klialasees employed. ... lie proposes that 
to each survey should lie allowed a fixed monthly sum, ...and that the Surveyor should be 
authorized to employ klialasees and native surveyors within tfiat limit, ... as the shite of the 
work may require. Contract work...will be includeil witliin tlie fixed amount. This system, 
... has liad tlu; test of ox})orienco in the Nortli West Provinces [ 347 ]. 

4 Office Assistants ... ... ... ... ... (JOO 

Native establishment, exclusive of kliasrali measurements ... ... 735 

Native establishment, inclufiing kiiasrah measurernonts ... ... 1,105 

The ];»lan...of maintaining on lialf pay during the rains such of the khalasof^s as may prove 
to he useful...must involve a considerable increase of expence, hut has been found...to answer 
in the North Western Provinces^. 


Recess Qb AKTEUs 

During 1831 when Everest was searching for suitable ollicers for the Groat 
Trigonometrical Survey, and was most, anxious to offer tliem tlie very best terms 
of service, ho wished to counter a retrenchment made by the Account Departments, 
whicdi restricted to Rs. 250 a month the salary of survey officers during three months 
of the rains, under regulations laid down in 1785 [ i : 277 ). He claimed that this 
restriction could not apply to his officers [ 7,52 3 J; 

The work of the Groat Trigoriomotrical Survey of India novor haH boon conlinod to particular 
months of tho year. Tho system of roducing tho salaries of a hold surveyor was founded on 
the principle that a gentleman...was...to maintain a certain eshiblishmont of elassies...whilst 
in the field, who could bo hired wlien wanted, and discharged when the worlc was suspended. 

But the ofx^rations of tfio Great Trigonomotri(?al Survey..diave boon carried on more during 
the rainy season than at any time of the year, anti under the late Lieutenant Colonel Lamb ton... 
it was usual to seloct those v’-ory throe months as tlie fittest for field labours, on account of tho 
cloariioss of the atmosphere ( irr, 8 J. ... The rainy stvison is often quite as healthy as ariv other 
and parties are employed in such c-asos all the year round indifferently. For a mountainous 
country covered with forests th <3 months of Octol>er, November, and December are frequently 
mucli more objectionable than eitlier July, August, or Septemlier. ... 

Since gentlemen so liable to be called upon have no power to make any reduction iti their 
establishments, I...submit.,,that the salary...granted to gentlemen on the Groat Trigono¬ 
metrical Survey of irelia he contiimed throughout tlie year as a staff salary'^^. 

This was accepted, and even though it later became the regular practice for 
parties of the Great Trigonometrical Survey to go into recess quarters for a fow 
months during tite rains, yet tlie officers continued to draw full survey allowance 
throughout the year, whereas other surveyors were required to drop to the reduced 
salary for three months of the rains [ 364 ]. In the case of revenue surveyors, to 
provide for varied conditions of season and climate, it was ruled that they should 
draw a flat rale of Rs. 52b a month throughout tho year [in, jqq-so, iv, 365 ]. The 
rigid prescription of throe definite months for withdrawal to recess quarters was 
eventually abandoned. The recess season was generally spent at district head¬ 
quarters for revenue surveyors—at the most convenient central station fortheo.T.s. 

’ from Fr.iMfvr, 25 ‘1-37 ; brc., 12 8 38 ( S.') ). MVum Hew Hd. lf. 24-1-38 & 1-5-38 • bkc 

13 0 -38 ( 15 ) ; 1(>-10-3S ( 3 ). •» DDii. 205 ( 245 7 ), HM1~31. ' ’ 
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After 1840 the lloiij/al cevemie x>arties iisiiall) uctil into l•(a•ess 
from lat of Jnuo to tlio middlo of Novombor, tho ruins f'cnoruIlN’ dr iving the surv(>y Jiartios 
into tho stetion about tlio formor duto, wliilst tlio stuLo ,,f tho (snmtry [.rovonts an oarlior 
usHiuiiptioii of (liititM tiuiii tfio lattf^r iianiod poriod. or ovt-di tlio Ist of Docoinbor. 

Jii tiif. N.vv.p. littio can bo doiio in tlio licifd in Alay, wbilo tlio rocos.s torniinati^H ctarly 
as tbo J5tli October, by which tirno tho country,..is \'ory favouralilo for acti\-o opf^rationsh 

Early in Sinimonds, of flie Delfii surv^ey, asked fx-rmission under nuHiical 

advice to carry on his dijti(‘s at Sinda instead of (dir^aon during t he hot weatlior 
and rains | 2 i<S J ; his drauglitsnien woidd he let! in Delhi under his senior assistat]!}. 
This was refused l)ul he was told he (*ould “apply in tfie usual form for leat of 
absence This he appears to luivt^ done, for he was allowed a terujiorary assistant 
at Simla on the salary of the native writer recently diseharged...at D(d]d”- | | 

Accouimodation at district hoadcjuarters for the rains was often dillicadt to find 
and in iSdd Sinimomls askcul for ;vn extra guard tor his iustriimonts and stonxs, as 
his ofiice would ])c a(*comniodated in tents, itedloiti referred this to (iovtaaiment ' 

1 <io not jnysf^lff'onsidor this moasnr(‘ as oithor aiit)iori/.(‘d or oli^n'bhn Xot only must tho 
tonts bo soriouslv injurod by such ox|)osuro, f)ut instnnuonts also bo liablo to injurv during 
stoniis. ... As (aptri. Siinni(>nds...not onl>' avt»\vs bis inUnition of having tbo puhJir tinits 
pil(;lMHl during tbo rains, but fouiids tlifa-fMin tbo iiisuflioionoy of a naiok and fourso|)(o s to 
protoot tho...[)roport\y ... sorioos loss...must attond tbo firoposf^d arraugomont. 

To meet tho sitnation lu^ recommemhxf an allowance for olfic(^ rent of Its. Mt) a mont h 
as a building would he far mon^ suitable than a tont'h (iovernnumt avreed ; 

Captidn Simmonds intontion to koo]) tlif* govoniiiKXit touts pitoinvl ror...dopositing tbo 
govornnuxit iirojiorty during tho ra.ins...o\'inoos how littio Ik* oorisidors tho interests of (hivorn- 
mont. Ho projiosos to leave tfio instrumonts and public jin^porty exposed in a tent, in wliioh 
tlioy are liable to be destroyed, and he unneoossaril\ expos(*s tlio tout during tho rains, and 
for all this objootionablo arrangixnent ho nKjuirt\s an adflitional guard. 

You will admonish ('aptn. Siuiuionds. ... It is prosuinod tlial lu^ has no intention i»f exfiosing 
himsirlf or his private pr.>}H‘rty in a tent during that seas.Mi, ami it is not oroditable to him 
timt 1 k> should lx;» loss carofni of fho ( Jovonmiont pro|>f'irty‘*. 

In duTU* iNdd Sliervvill ( 1 S-1 ) asked [lermission to ns(‘ the circuit house at (diva 
for Ids parly oilicc w hich had 

left the fieki, ... and is now at (lya, but...without any ooveririg beyond that afforded by 
tents. 1 would agaii/x..bring to tln^ notioo of tb<^ Suddor I5oard tlio oxtroino jeopardy in 
whiob all the vailuable map work...is phu.'od by my not being able t.o procure any slieltor for 
them. ... no sort of liuilding being procurable whoroin 1 could house my draftsmen, Aax 

Imnuxiiatoly the rains set in, work will lie mnch ret arded, if not ontindy stopped, hh, during 
e\'(xy heavy fall of rain all majis and f)a|)ors must l>e secured or ruined. If Hovernmont w^nild 
sanction the circuit bungalow lieing used ua an ofTice, all tliese difticnilties ouid disappear. 

Tliin appeal was endorsed by Stephen who pressed for 
even two rooms of tho Circuit Bungalow as an olliei^ No |M>rsoiis with tho exception of a 
guard would l>e permittofl to reside in thi^ compound, and every caution would be taken to 
preserve the rooms in the same ckxinly state tliey are in at prt'sent and, should tlio (dovemrnent 
be pleased to...affix a rent, I shall be ha|>py t«» pay®. 

The application was refused as contrary Mo existing rulr^s nil(*s that were 
still sternly (mforced ovu^ hundred years latiux 


Nominal Rolls : (Clerks 


.Niuih'h Sirtli A Aj'polntrcl Uiiiploymriit 
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IIARNE 8 , (Jeo. ... 

b, 
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1834 ? 
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7, with DHO. Alihd. ; dism. Auk. 1837. 


IXiinestic, etc. 


m. 


1843, Chape] MlniHtcr 
('alcutta. 


^'Hiiiillicr & Smyth f 510 ). ^ 4 9 30 ( .,|r> ). » from DSC. i>:D4 33 ; btc. 13 5 33 ( ). 

^BTc. 13-5-33 ( 57 ). ‘earlier appn. dated llth May had l>een nd’iiHed. * from iSherwilJ, 1 <>-43 ; from 
Stephen, 9 -h-43 ; bkc. 31 7 -43 ( 37 ). 
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Offtck & Field Ksi'AHLisitMENTs 


N ames 

Birtii A 

\ppiiinted 

JbtcriiLLO, James 

De:Olt 

1838 7 

(^AZAHON, J. W. 


1834 

Dias, A. ' 


1830 ? 

D1A8, Joseph ... 


1818 ? 

DIAH, Peter 


1828 ? 

Harris, J oseph M. 

b. 1806/7, 

1838 

Hbly, Francis 

Lambeth, 

Surrey, 

1838 

HOLLINanERHT, K. 

W. 

1842 ? 

Morrison, Chas. 


1830 

1 ni, 314 ! 
Oluvicr, 

b. Hdbd., 

27-8-39, 

Andrew 

24/30-4 22 , 

Mussoorie 

Cornelius 

d. DDn., 


Roberts 

24-8-56. 

1837 

Ross, A. B. 


1832 

Scott. Geo. 

b, r, Oct. 1815 

; 1835 

Hamilton 

d. DDn. 14-7- 

43. 

Stapleton, 

b. Nov. 1819, 

1833 

Cliaa. Tiios. 

d. 12-10-61, 


Taylor, Tho«. 

Calcutta. 

1831 ? 

Webb, Geo, 

b. JulyriSift 

Julv 

Parker 


1834 


ICm|»loyni*‘ijt 


lK)TneBtir, etc. 


1836 V ) iiuU wr. tu IJSG., Calcuttifc ; 

l«r>C>, h(K rl. lilwinpy Dept. OPO. 

1834-1), artist, wr, to DSti., AUbd. 

1830-1, asst. wr. S(K)., dlscli., 19~1'-31. 

h(i. wr. H(40. ('alcutta ; 1832-4 ; to viollnint ; bro. to Peter [ inf. ]; 

MiiBRoorie <Nr Debra, (lisctj., 8-5-34, after m. 

16 y. service ; 1843, Collr's. cl., Meerut. 

1828 34, asst. wr. to DSG., Calcutta A 
Allixl. ; resd. 1834. 

enl. Art. 1825 ; 1826, arrd. India; 1838- Sgt. Bon. H. Art. , Mccnit. 

41, .act.K- Ueitr. soo., l»Dn. ; 1-11-41, 
to pension eat. 


1838-43, hd- WT, to DS(}., from Pre¬ 
ventive Service, ('iistoins. 

1812, Itli wr. soo.; read, 10-12-42. 

1830 38 ; Hegr. toSti., ('alcutta, Miiasoorie, m. before 1832. 

Debra ; 1838-41, to Fnglnnd : read., 1841. 

1837 t), wr. w'ith Ilev. Bd. ; 1839-42; Sou of J oaeph f III, 491 ); m.. 
SAM. liTS. ; hd. wr, 800 ., 11-10-1844 to Landour, 18-8-43, Einilia 
DO. DDn. 20 4 53 till death. Billon; ahe d. before 1854. 


1837-9, bd. wr. Hev. Svvs., Alllul. frofu Gorakhpur. 

1832-5. asst. wr. with SG.. Calcutta, Asst. Comnr. Nilgpur, 1858. 
Mussoorie, Dehra. 

1835 10 , wr. H«o., DDn. till dcAth. Son of Win. Scott [ III, 501 1 

and bro. to Wm. llonry [inf j 

1833- 7, wr. soo. Calcutta; later, dmn. 

QMO.'a Olfice. 


1833 5, wr. SCO., Calcutta. 

1834-41, hd. wr. 800 . Fd., DDn.; umn., 1860; gon of MaJ. Nath. 
1841-64, Kegr.; read. 1864. Webb. Beii. Art. who d. 1883. 


Draughtsmen 


Black..]. 

Chili., David Henry 
I in.37* J 
Chill, H. R. ... 
COUNELIUH, John 
1 III, 370 1 


Dus, Michiel H. 


OoRK, S. J. 

Graham,J ohn 
I in, 171 1. 
Graham, Walt.er 
Rexse Malcolm 

HiTPSON, 

Christopher K. 

1 III, 314 ] 
J 08 KPH, Chas, 

I Ill, 321 11.3 1 

MaoIIkdpib, 

Geo. King 
Mac Vk AR8, 

Wm. 

MOFFATT, C. H, 


Nkil, P. H. ... 
POTKNOER, Geo. 

POTTKll, Fdw. 
Mlchsel 


Scott, Wm. Henry 
[Hi, 3 x 4 n.a J 

Btaplkton. 

Geo. 11. 

W 1 L.SON, Kdw. 


... 

1835 ? 

1835-9, no., (OcutU. 


1832 

1821-31, Rev Svy. [ 387 ] 

18;jl2-5, no,, Calcutta : read., 1835. 


1833-4, 

no., Calcutta ; rend., 10-11-34. 

b. I 8 O 2 / 3 , 

d. 15-5-79, 
aged .80 y., 

Ml. DDn. 

1831 

1820 2, gMG.’a Dept., Madras; 1823.31, 
Nagpur Svy,; 1831-2, no., Calcutta; 
lS3;i-r>2, SG.'h Fd. n<»., DDn. ; ret. on iwn 
sion Nov. 1852. 

d. (’alcutta, 

1832 ? 

1832 8, no., CalcuttJi, resd. 15-3-38. 

23-6-45, 

Aged 29. 

... 

1837 ? 

1837 0. no., Calcutta ; resd., Marcli 1839, 
lor Sait Dei>t, 

Hd. Dmn. 
1829-58. 

V. Biograpliical .Notes. 

b. c(. 19-12-20 

1842 ? 

1842, Rev. Svy, no., Calcutta ; til) de^itb. 

d., (’alcutta, 

15-11-60. 


1828 

1828-32, no,, Calcutta ; Nov, 18.32, to Rev. 
.Svy, A.ssam ; 1838, A.S8t. (/omiir., Assam. 

b. c. 1-8-02 ; 

1823 

1822 23, BOO., Madras; 1835-43, DO., Cul- 

d., Se.rainp(»re 

4-6-59. 

eutta ; 1845, pwn., Benares Rd. ; 1854, 
Rev. Survr., .Sundarbans. 

b. 20-206 

1821 ? 

1821"45( ? ) no., (Olcutta. 

b., Madras, 
22-605. 

1831 

1820-8, with BE., Madras; 1829-31, with 
QMO., Madras; 1831-3, no. Madras; 
1835-46, no., (CalcuttJi. 


1832 

1832-4, no., Culcuttu; 1834 read., for post 
on U,s. 125. 


1834 

1834 (1 , DO-, Calcutta; resd., 1-7-30. 

b. June'1820 
(or J Illy 1823?) 

1837 

1837 4 1, no., Calcutta; 1841-5, Purser, HC. 
Ship Vrumrintu' \ 1846-60 f> 0 ., ('alcutta. 

bapt., 11-5-20 1831 

1834 5, no., Calcutta ; 1840, in ottice of 
AH. Police, Caicutta. 

b. Sept.. 1812, 
d.. DDn., 

1827 

1827-32, no., Calcutta; 18:13 Hd. Dmn., 
DDn. till death. 

10-2 73. 


1833 

1832, Lith. Printer, (’alcutta : 183.3-5, no., 
CaJeuMa ; 1835-55, Govt. Litho. Prosa; 
1.855, soo,, Printing Sec. 


1832 ? 

1832-5, 1)0., (.5ilcutta; remi., 1835. 


m., lat DDn., 5-3-40, (^harlott© 
Wataon, wid.; in., 2nd. Julia 
Matilda who d., DDn., 
16-3-1930, aged 73 ; father of 
W. ,T. Cornelius, appd. Topo. 
Svy., 1866 ; Markham ( 445 ). 


m., Calcutta, 29-11-37, Ming 
Caroline Dias, 


son of John Graham (inf), 
in., Calcutta, 9-8-42, Miat 
Emma Ridge. 


m., before 1838. 


sometimeg McReady [ill, 314 J. 


m., ('alcutta, 15-11.-46, Sarah 
dau. of W. 1). Smith. 

Him of Samuel & Margaret 
Potter ; m,, (Calcutta, 
25-5-40, Juliana Harvey, 
dau. of A. It. D'Mello. 
son ol Wm. Scott [ in, 501 ] 
m., Landour, 30-9-43, 

Miss C. E. Shorta, agiui 14. 

m., before 1847 Clariutiao 
Eleanor. 


Indian Dbadghtsmen 


Abdul Halim ( 1855 ) 
Aiidul Kiiadar ( 1860) 
Ain-ud-din ( 1844 ) 
Ghularn NakI ( 1860 ). 


Khadam All 

Khadain Husain ( 1844 ) 
Jai Narain Biswas 
Manir-ud-diu ( 1850 ). 


Nasrat TTussaln ( 1844 ) 
Mian Jan ( 1844 ) 

Piari Lai 

Shaikh Din Muliamrnad. 


Of these, Piari Eal was entertained by Macken/.l<i In 1818; aced., Hodgson lo Fatehgarh 1823; returned to Calcutta 
1826 ; joined Bedford, Allahilbad, 1.833 ; to Lawrence in Farukhiibftd, 1834 ; witli Rev. Svy. HdqrB., Allah&b&d, till 1839. 
Dates indicate lists in wliich names still appear. 


* Hartholenmw Dias, Portugueao, roundwl Capo of Good Hope 1487/8 



CHAPTER XXI 


MILITAltY StJIlVEYORS 

OiiKA'r Thigonometric^al Survey : Bengal — Bombay .- Topographic/VU 

Surveys ; Bengal — Mailrm — IlKVENirE Surveys ; North-WeMern Provinces — 
Bombay — nominal rolls ; ~ Madras — Bombay, 

VEREST returnod to India in 18:j() witli orders to press on the Great Trigono- 
metrical Survey [ 2 , q ]. The Madras and Hyderabad Surveys were to pro- 
ccH>d, as also tlu' revenue surveys. No other surveys were to be carried out 
‘except in unexplored countries, when information is wanted for military purposes’^. 

Able officers with matliematical knowledge would be required to extend the 
trigonometrical survey on the wider scale now planned. From IS 12 Lamb ton had 
no officer of any education till Everest joined him in ISIS, and after his death 
Everest had worked for two years witli only two experienced assistants, Olliver 
and Rossenrode“. These t wo were now the only trained assistants available, though 
under the new conditions they were not fit for independent charges [ 15 , >70 ]. 

Everest obtained sanction for six separate field parties, oru^ to l)o under his own 
dinuit (;harg(‘ [ 14 ]'h He wanted ii\'(‘ officers capable of independent charge as soon 
as possible, and others to be ready to replace casualties. Apart from officers on 
the Madras topographical, and the Bengal revenue, surveys, there were three com¬ 
paratively senior Deputy Surveyors General at the tluue presiderKues ; there was 
Robert Shortrode in charge of Bombay triangulation, and Wilcox, Ommanney, 
and Bc)ileau on topograpliical surveys in Bengal i 

He first tried to secure the services of two newly arrived Engineer officers 
whom he had mot in England, 

H. iM. Durand, ...JarnuH VVostoni. ... In March IS28, tht' Lfonorablo Court of DiroctoPH ox- 
proBHod a dosing that all the youri).; gontlciruMi dcstinod for thoir Horvico, tluvn und('r Colonel 
PaiBltiy’s tuition at Chatham'*, nhould ho sent to (Iroonwich for a fortnight in order that the 
nature and Jise of tin- iKnidiihims of experirm^nt, and othtrr SfdtMitihi^ instruments witli which 
the Royal Observnvtorx^ abounds, might 1 h' fully exfilained to them by me, and that I might 
hav(*...personal knovvlodgo of th('ir varioiis bilonts and rlisjiositions. 

Of the wlu)l<^ party, the alK)\e'm<:'nti<>iio i...a.l<>i)o shewed any dis[>osition to jir-jfit l)y the 
ep])ortunity, ...and in hotli...! had oi'casimi t<i r<*mark decided in<li?*ation of inatlKonatical 
genius. But of .Mr. VV%^storn I must s(>oak iu y(d more unqualified terms, I'er his attention at 
the oliservatory was (|iiite niuH'-mittiMl. ... 

Wdion in tls'i month of March last...! undertook an experimental measurement with the 
compensation bars in Lord’s cricket ground [ 43 |, Mr. Western, who had just t Fmsi kd't Cliatliam, 
came of liis own acconi to offer his servi<‘es. He...took charge of one of the microst'DjieK and 
rendered himself exceedingly useful, ...whereby he has ac<juired...a considerable pra<*tical 
knowledge of...tins comfdicated apparatus. ... 

1 have since liad an opportunity of swing much more of Mr. Western, as h<^ was mv' fellow- 
passenger on board the Cornwall, and...the favorable im})rc.ssioii...lias been confirmed liy a 
more intimate knowl(?dgo of his character. 

Ulie exj>ediency of instructing...young men who have a natural mathematical bias, while 
the early impressions of tlieir education an? still r€K?ent, will...be sulTiciently obvious, but...the 
youths at A<idiscomhe are taught nothing hut what is purely elementary, and...there is so much 
which can be learned by ()ractice aloin? that the novic.e...with a party of the Great IVigono- 
motrical Survey would find liimsclf very much at a loss. ... 

LSG. to Mil, Dept., 21 6-32 ; UMC. 3 9 32 ( 137 ). ®excluding the juniors, Torrick and Peyton. 

27 2~32 and vSG. to Mil. Dept. 19 9 38 ; DDn. 342 ( 227-31 ). ^lack of traijuvl staff. Mrridional 
Arc ( X ). *(»encral Sir Chas, Win. Itisley ( 1780 IStd ) ; DNH. 


3.51 
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I.,. 3 ng^<>st that tho saUiry...(>f those goritlojnon l >6 that of an assistant siirvoyor in the 
Rovonuo Dopartmont, viz., 250 Rs. j)or month [ 365 J, If that bo granted, I shall take an 
early (>p{)ortunity ot employing oaoh of thorn in tho hokl, aoeornpaniod by one of tho young 
men who wor<i trained \ip under tlio late Liout. Col. Lambton and mysolfh 

As Durand was not available, Henry Rigby joined with Western in March 1831 for 
instruction under Joseph Olliver, whose triangles were nearing Calcutta [ 2 , 58 ] ; 

M\' objeet in thus detaohing you being to rnako you praetieally aoquaintod with the duties 
of the ])r()fe 88 iofi. ... you (rannot have a better ofiportunity than that now ofl'enMi you, for 
Mr. Olliver is a person ol'great experioriee and practical talent. 

From the ditforerice ot yoiir circumstance it is impossible that I can place you under his 
authority as 1 stiould do if he were your senior in rank, but it is...equally impossible that I can 
make him sulxjrdinate to any oilier tlian myself. ... You should (umsnlt his wislies and defer 
to his judgement, ior...tlie task oi instructing is one of Die mijst irksome that can b«.> imposed 
on a person of retiring habits. ... YViu, not h<s are to deriv(> beriotit from it^. 

To Ollivt^r he writes ; 

Mr. Wostorn and Mr. Kigliy l<Tt tliis on tfio 20th instant to join you. ... Gixe them all 
the firactical instruction you can, biking caro that you entrust no duty to them whicli can at 
all ofToct ttie accuracy of tlx' work without your supervision, until you are persuaded... that 
they are snOicientlv exj^erioiK od to dispciisi^ with .sucli .supervision^. 

He rebuked WeBtorii sharply a few weeks later for coming in from the field 
without formal permission ; 

Wfien an olTicer is detaciiod on any iluty it is not competent to him to quit without the 
sanction ot his sufxu'ior. You have neither a.sk(‘d, nor rec.eived, my permission to return to 
Calcutta, and you do not mention whether you have consulted with Mr. Olliver, ... although 
the common delicacy could liave entitled him to so mu<di consirleration from you. 

Tlie reasons you Jiave assigned are not suhicioiit. ... Distanc<' from Calcutta is not a reason 
for returning tlioro. Appro.iching rainv season is no reason for your not remaining in the 
field whilst o[X>rati()ns can be conveniently carried on. 

La^ntly, ... then' i.s uo [irecodent for tho dVigonometrical Survey having any concern with 
quartia-s. ddiat estahlishrnont is considered always in the field, and though during certain 
seasons in tlie yiuir, w\um ojiorations cannot be carried on, it is ii.sual to seek shelter wherever 
it can be found, yet it is not usual to notify that in a public correspondenc.e [ S-pS ]. 

I therefore recommend you to...recall your k'tter of the 26th May, for if it remains 
amongst the official dociim(mtH...you will...be considered by the Military Auditor General as 
precluded from the jirivilege whiidi all otlnx- parts of the establishment have hitherto enjoyed^. 

The privilege refemnl to was exemption from reduction of allowances for three 
months of the rains [ 1 : 277 ; n, 32 b ; 111 , 341 ) ]. Everest was ready however, to 
nurse young men new to the country, and whilst arranging for Olliver to bring 
his party in for computations [ 370 ] he asked authority to call in the young officers ; 

“ The cdiairman of t he Honorable Court of Directors...desired me to bo careful of 
not (exposing th(^ lives of the gentlemen from Addiscombe unnecessarily 

Two months later Rigby left on accoimt of dysentery, and his place was filled 
by Percival Bridgman, of Artillery, also educated at Addiscombe. 

For th(^ last six months he has boon pursuing his studios with my assistauts at such 
intervals as liis military dulu's allowed him, and...he is equal, if not supi^rior, in point of 
abstra(‘.t mathomati(‘s to the greater part of the.so gentlemen who come out for the Engiaoers^. 

To complete his team for the measurement of the Calcutta base-line [ 48-9 ], 
Everest brought in Wilcox from the Brahmaputra survey [ 2 f )5 ] ; ^ 

Ihght persons...ar<> nupiired. Of this number the four sub-assisbints of the Gnmt Tri- 
gonouK'trical Survey ( 50 J-the Astronomer...at Madras [ 1 15 ]—Lieut. Western of the 
Engineers -and Mr. Logan, a young gentleman whom I a]>f).:)inted as locurn-tonens for 
Mr. Kecs in....March last [ availalik^, an<l...Hn eighth person is requisite, 

Lieut. Wilcox Ixnng one of the ablest gtnitlemen employed in the deparDnont, ...it ia 
advanbigiKnis to select him in order that he may acquire under my own eye a tliorough acquain¬ 
tance with tlie |>ractical use of tho apjiaratus". 

Any man of scionci', however familiar...with the use of instriirnonts, would on seeing tho 
new base-Iim? apparatus in its disjointed state pronounce that to use it witli facility would be 

' to Mil. PI io :^o ; niMi. ( rg) k ). ^st;. to Western. 1.-^, :n ; ddo. 2t;7 (,7<r o] ) 3 ;k 

( (W 2 ), 22 21 . Dh. ( t;s !) ). :v) .7 ;n. M)l)u. 2i>.^ ( 207 ), la tj :d. «ii).’( 1 * 37 , > ■ rn,ni st; is-s -n’ 

' il). ( 21 :; 1 ). pj !» :d. ’ ■ ■ 
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impossible. Yet (’uptain Wilcox in a very few days becvioie perfVn’tly master of its apf)lication. 
and to the aid 1 have derived from him and Mr. ^I'aylor 1 ])rin(upaliy ow<^ that...t]ie whole of 
the laborious optAration has been ccuichidivl iji than two monthsh 

th(^ revenue surveyors. Evei‘(‘st [(‘eortjnuuKjed Macdonald a.nd Fras(‘ronly. 
Thougli several of tluuu were sldlkMl 

in the more detail work of the lleveiiue I>epartmeiit. ...it is Cajdain lierhort’s Of)mion, 
well as mine, tliat so far from the praidica! knowledge they hav(» acquired ijualirving thorn 
for extensive trigonometrical operations, it w.udd .stand in their way and need to be nnhnirned 
before they could start in their new eariHa*, Gentlemen do not like to unlearn what they liave 
acquired ; it is generally a. harvlfs* task to do so tlian to l>ogin afresh. 

It is my decided persuasion tliat Lieut. Wdlcx is...highly al>le, and likely to (jualify himself 
in a shorter tim<> tha,n any person in t\io Department. ... 1 have long watciicd...the admirable 
manner in whidi lie lias carried on lii.s detail survey of tla- Burrampootin- by throwmg a scries 
of small triangles a/ross that river. ... There is a style of accuracy and ni^atiiess about Ids 
ofierations wlucli 1 hav(^ never seisi surpassed. ... This geuDemaiis knovvlislg,., m.stiuid of 
rcHpdring to he unlrsirniMl, wdll all turn to acct>unt on the meri'lional scries. 

Lient. Boih'au, of the Kngineers, seems...to he a gentleman of/.eal and ability , Imt 1 have 
seen searcely anything of fiis since my arrival excepting fieramfiulator work, wincii 1 should 
class under the Jioad of knowledge to be unlearned. ... li<% i.s htP^rl for higlu'r work than this. 
Lieut. \Yestern...is as yet very young, but when ho comes to be m.itiirod In' a few \ (*ara 

experience...he will lie a great acquisition to the Departmenf. 

Lieut. Bridgman, ...a iiersoii of talent, assiduity, and of mathematical attainment, 
is young, and reepnres a few years exjierience before be can be useful-. 

Lieut. MaiMoriald was educated at the ltoya.1 .Military College of Sandliurst, wiiere he 
obtained the first ])rize. ... He was...offered a commission in the Uoyal Staff (.'< .rf)s | ii, n.e 
which he thought profier to decline. ... 

The matliernatical acquirements of tliis gonthanen are higliiy respectalihg and from wliat 
I personally know of the sysh-m of education at Samlliurst, the iiabits of suborMiiiation whiidi 
are incnlcatiHl, the style of the clevcs, and tlic rigorous e\'amination...])reviously to obtaining 
commission, 1 should much prefer...those wdio have been trained iii such a .sc.hool to the young 
men who ha\ (^ iK'on merely subjected to tlie desultory course ol elementary study at the Hon’bio 
East India Company’s seminary at Ad<liscombe^. 

(hivernTTieiit approved all these reeoitmKuidations. ami |>rondsetl the sen ices 
of ‘’any otluM' ipialified Engimw Ollieer on wliorii yonr sideetion may faJC". For 
doinostie reasons Fjiiser i>relej'red to remain uith the re\‘enue snrvivy, Imt .Andrew 
Watigh and 'riionias Fuenny, ]>oth of Fngmieers. w<'re posted during Jnlv ls;{2. 
By oversight theses ollicin’s were designated “Snli-.Assi.stants in their posting 
orders, and on h]verest\s protest t his was ehangi'd to ‘CAssistants. 2nd ('lass, (heat 
Trigonometrical Survey”, on salary Hs. 250, with jirosjKgt of [iromotioji to Lst 
Class on Ms. blS^’ | i : -'77 ; 11 , : iv, |. 

Everest insisted that “advancement...to 1 st grmie of Assistants” should 
depend solely “on the recoinrnendation of tlie Surveyor (hmeral and Siipm intendent 
of t he (d.T. Survey ", and tliat any refusal to accept his reeomineiKhtticin would ha\ e 
“the very worst (dfeets on the subordination of tliis Depart inont | ■ yp py- |. (I^ 

obtaimMl an oilicial ruling tliat bis offifers should draw fnij allowances througliout 
the year; 

The duties of surveyors...are uiioqual, being a.t times of exitessivai bar Ishij) and fativ^ue 
and at others not iimre arduous than...the onliuary routine of the service.. ... Oflieeas who 
conduct certain surveys are exempted from the regulation wliich riMluces the allowancea for 
the montlis of July, August, and September, and tliis exemption has always liitlierto been an 
indulgence extendeil to tlie Great Trigonometrical Survey of India | 3 . 48 , ^52 

AVilcox and Boileau were already drawing tlie full Surveyor’s ailowanco, Ms. 618, 
and Wilcox was now appointed to a special post as Astronomical Assistant, being 

competent to undertalvC the cc»k?stial observations connected with tlic Great Arc. ... I cannot 
better forward the object in view [ than j by recommending Ca|)ta.in Wilcox for that situation, 
on a salary of 600 rupees jier mensem. ... Though the main duties...will be astronomical, yet 
his services will at all times be available for...tlie Great 'Frigonomotrical Survey, and...ho will 
bo more usefnl than a more astronomer i^ould ever be® [ 131 ]. 

iD1)ii.2 H:1{ 18-22 ), 25-1-32. ® to Mil. Dept.. 12 10-3 i , DDn. 265 ( 261 01 ). Mb, (218 IMHrom 

S(L 1 7 31. * BMC. 27 2 32 ; 00 . 12 3-32. ^go vf. 16 7 32 ; DDii. 325 ( 30 ). * DDu. 152 { 3S 9 ). 3- S 43. 

M)Du. 265 ( 235 ), 23-7 -31 ; from Mil. Dept., 28 10 31 ; DDn. 263 ( 339 ). * DDn. 283 ( 87 8 ), 15 6 32. 



364 


Military Surveyors 


Wilcox wiKU'cssfiilly a7)[)(mlc<i lor tlic allowanct^ to bo raised to the standard rate ; 

Government hjks lately decide*! tliat the aalariea of all the otlicers attache*! to the Great 
I’ri^^onoinetrical Survey shall bo paid in sonat rupees. I beg...the Honoral)le the Vice-President 
in C*)un*hl...to reHt*>re my former saiar^^ of 018 sonat Its., which...! shouM liave continued to 
draw, had not a S{>e( ihc sum ( OOO ) been named, and which, since the Trigon*)inotri(^al Survey 
allows of no res;)ite...during tlie rainy season, I .should...draw tfirougliout tlicj year. 

It was, J believe, your intention that I .should ho allowed the sarhe salary" (i.e., 600 sicca 
rupees ) which you *lrew wlien assi.stant t<» Colonel Larnhtoid [ in, 332 |. 

The tiresome distinctioTi between sicca, or newly minted rupees, and sonat, 
or tlioso w liieli had been in eirculafioii t wo years or longer, was abolislied in 1835 
by the introdmdion of the ‘‘Company's Rn[)oes’’. whiidi was thereafier (Mirrerit 
throughout the three presidencies [ 1 : zj n.; iv, n.f) J, 

Boihiau was deputed early in 1832 to reconnoitre for an approximate .series of 
triangh's bei weiui Sironj and Agra [ J ; J. llt^ was jiai-ficularly (lirocicd not to bo 
deterred b\ the rainy .seiks*>n, unless your people get unliealthy. iu that case you must seek 
shelter, hut I have l»een told that the part of tlie country between Sironj and Agra is more 
healthy in Juno, July, and August tlian at any time of the year, and it i.s not unusual for 
parties engaged in tinal operations to brave th*^ rainy seastin. whilst hir ap[)roximate work 
that season is pr*>feiTO(l on ac(‘ount of tlio elearness of the atmospliero f in, 232 

It is just |K)ssiblc that this letJer liad not roaclied Boilca-u, Iml on 19 th June, 
after less than twai rnontlis woi‘k during which he liad not lixc^i a single station, 
ho decided that tlie weather was too hazy and unfavourable, and reported that he 
vras marcliing hack to Agra, 180 miles away. C.verest was (h*e|>ly disgusted ; 

1 sent y*ju a <‘opy ol the hotter wliich induce*! G(»vcriim«*nt t *4 actcede to my request of 
oxompting your salary from re*luction [ 332 ]. It is...un])rtM*edente*! in the prosecution of an 
approximate series t*) leave the tiel*! *.)n ix****ount of diisty, windy, or rainy weather. ... 

Mr. Ko.ssenrodc <**mduct<’*il an apfiroximate .series in high .style from the Ner!)iid*!ah to 
Seronj througli a very wil<l...country in...Jufy and August 1821 ; the distanc*^ is uyiwards of 
90 miltis ( ui, 243 ]. [ iiavi' mys(df been out in all woatlier, and never yet flinched from 

exposure, ... The <>[aerations on the Great An; are liable to be thrown l>a*;k a wliol*' year*. 

Boiloaii w'as safely back in Agra by the time this reached him, an<l Everest 
reportfHl leui<mtly that he would not 

attril)ut*‘ mu<;h blame to Lieut. Boileau for, in the first {)lace, his exyierience has...boon 
confined to w}ie*d and conifiass surveying, ...a totally difTerent thing from trigonometrical 
operations. All [)rofossions..,requin‘ .s*nn(‘. sort of previous tuition, and mere the*>retical 
instruction would not m*)n> enable a fierson to succeed in a work of this kind than...sc.fiool 
study of navigation would <mable liim to pilot a ve.ssel througli a tonqicstuous sea. 

If Lieut. Boik )au l»ad lxH)n a man of <;ommandiiig genius he rniglit have succeed<!i*l, ... For 
instance, the late (’olonol Lambtori, 1 am ju'rsuadiM.!, woul*] never have quitted the tioM until 
the work was a***-*)mj)hshed, f*»r to return witlmut wmuld liave hr*)ken his heart { in, 468 j. 
There was a possibility that Lieut. Boileaiu might be *)no of that stainj), and on the cliance of 
this 1 recommt^nded that ho should be entrusted with...tfie w*>rk'*. 

In spite of bis disappointment, Evorost assured the Auditor Oeneral that Boileau 
was entitled to Iiis full allow^amios tlmoughout tlie rains. 

In Februarv 1 S 32 Western left (hilcut tain charge of tlie l^ar^is^^lth Series | 59]. 
Macdonald followed in Novumiber to start the Budlion series from the neighbour^ 
hood of Saugor | 01 | ; he wmuld 

in tht; tirst instance receive no increase of salary^, but wheiiev*^r his progrtLss is sucli as to warrant 
my so *h>ing, ! sliall tak*> lilierty of recommending...the full salary", ...and I...recommend as 
a most salutory rul*' fir all tlie...assistants, tliat any one of them who is capable of con¬ 
ducting a meri*l!onal .series .satisfactorily, may be jilaced on the full salary without reference to 
hia rank or standing in tlie Department^ [ 353 1 . 

At tlic same time Waugh and Renny ](‘ft to join Rossonrodo’s jiarty on the 
approximate series wliere Boileau bad failed [ j.4 J. After a few months with this 
experienced snrxeyor “they cannot be expected to conduct duties of this sort 
intuitively” they reached Agra to raise field parties for the Ranghir and Amiia 
geries f Oj, 67 ]. 

' l)l)a. 284 { 181 ), 23-10 32. ‘DDa. 207 ( 12o 8 ), 1-5-32. Ub, ( 137-8 ), 12^-7-32. *Dl)n. 283 
( 121-3 ), 0 8 32. 250 pm. as Aswt. Hcv. 8urvr. [ iii, 35*1 J. •DDa. 283 ( 175-6 ), 13-10-32. 
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lirulgmaii was paskfd as assistant to Maorloimld on the Bndtion sorios, but 
owing to ill-health did not join until February IH34. After further interruption 
from sioktiess and only a few weeks in the Held, he was transferred to the Parasnath 
series to relieve Western who had proved a failun> [ so ho ]. Bridgman’s health 
now broke down completely, and he died at sea in April IS-Jh. 


Alter assisting Everest on the reconnaissaiu^e of the Croat Arc ilnring the cold 
weather of LS33-4--this time keeping the Hold right through till Angnst^-Boileau 
jomod tfio SliekliMwati expedition in Septoniber and spent a year on survey in 
Rajputana [ .^71 ; ]. He tfifui took eharLU^. of the Parasnath series until Dt^eembor 
1838. when he loft the depaT’trnent for more congenial work, Tyike W'estern he was 
not a groat suceoss, and tiie quality of work on tlK‘ Parasnatli series was poor. 

leroiii Lt. \\(\storn s first essav 1 Wiis.,.in j,^rejit hopes <il liis suecess, tint ht^ .soon bt'k^an to 

waste his time in qnarrellino: with tin. s.jieassistants.whitth (MitltMi in the tiismissal of Mr 

M. I on it L and Mi. { Ih. K. J i^oilean [ ■572 ]. Hut tius ili<l net ativaiuAe the o[xn’atioiis, anti a 
want ()1 atttsition to the sysh.iiiati.* nilt‘s,..seems...tt> have prtnciiled in the I^irasnatii series, 
wliieii it liad )>eon utterly out ot my fiower to rectify, ou areouiit ol' tlie diiTieuity of procur¬ 
ing a,n officer possessing t.h(‘ nHjjnisitiA elementary scientific knowli‘<lg(‘ et a geedesist, 
content to adhm'e closiHy to the patli prescrihed. 


A rea.soind>le jiopt, inight have heim <mtertaine<l tiia.1 an oniciw of l.,t. ...[>()ilcau\s ce](>hrity 
would...corna t these dofecls, hut that gentleman’s aliilities, Uiongh of a first rate ordt»r in 
rout(' sur\'eyiiig and...reconnaissance, were...n.rt suited t.^ that dose attention to the rninutue 
of aeeurac\ whicli such a. work fJoman(.led, 


Hdc had iiliundain-i* of' energy, /amiI, and activity, and, fiorhiips, in knowledge of the native 
language and ctmciliatory d(q>ortment towards iJic iuhal)itants has few equals in India.. 'I’heso 
arc impoi'tadit qualitnvs, luit they do not make up tor want of sy.str>m, and. ..about tlu. whole.., 
Harasnatb scries from first to last tlaa-c ba-s Ihm'U a slovenliucss’of st\ Im totally out of koepiug 
with the other partsoC tin' (Irear/rrigMUometrical Survey, and h\ no mi'.ans terlding to enhunee 
its rosptH'tahilit V [ Oo i ]k 


Karly in i after the PraJiniapul ra survey find been closed d<>wn [ jt; 7 j. 
( bnnmnney w as ])ostod to the Budhon series, and on ]\lavMlonald\s resignation'in 
Septeriiber took over ehargiv only to resign in his turn in May )S 37 . As m tlie easi^ 
of Witstern, the reason lor Unmianney 's departure was not ili-iiealth. but a dialinito 
]ai‘k ol sin'vcw taJorit, tliough both of tliom, w ith Boileau also, distinguishia] thoiu- 
selves latiu* as engineoc oflieers. In 1837 Eveia'st I’eiiorted tluit 

in iMardi is:k7 Id. Oniniaiinoy joined my lieadcjuart'rs in tlie Dehra Dun. Tim base-lino 
had tlioii just lieen eomjikded, but the instruments were all in tin* tiidd and in ueti\e usfg uii-l 
Lt. Oramanney bad the most tdvouraiik' o|)|)<>rtunity...of., acquiring a furfher aequaintanee 
with them. ... Lieutenant Omnianney did not shew the .slightest kno\vle(!ge (>f thiMUfUiagiouent 
or eonstruetion of tfm instruments. ... lie dis|)lav(‘d no...inehnad ion tv> remed\ tins defect, so 
that, tliough lie remairiod at my h(ia,d(|uarter.s until l.Stli .thiy 18.‘{r). wlien lie was sent to join 
Lioutt'iuirit ]\Ia(*d(4nald, ho did not at his dojiarturi' know mon' than on his arriv'ul 

1 found him uninformod in mathoinatieal .subjects to an extent hardly to bo (‘redited. 
Kven on elementary (jiKssfions in Trigonometry and Algelira his knowk-dcgc was utt.er]\ defective, 
and...! perceived iio .syiiifitoms of his ixdng alive to tlie necessity of rem<>dying it. 

The Hudhon series was eommonced,,.in Feliruary 1833, full a twidve-montti before those 
of Kanghir and Amna [ 0i 4 ], and tliougli Lieutenant Ommanney aetiadly iiad the conduct 
of tho work for full JS months...yet it had not .sensibly progressed. Tlie work to wliidi he 
80 proudly refers...consists in tho meiisiu’ement of angles...at |>rin(d|)al staticuis, ...selected 
by Lieutenant Macdonald before bis doi)artiire. ... Hut...wli\ was so long ^ tim(\..[.spent on] 
so small a task, whieli ought not to have oe(*uj>i.ed...r) weeks at tlie utmost? It is rav 
persuasion...tliat Lt. Ommanney did not know liow to use the IGdiieli theodolite^. 

A very promising recruit, William Jones, of Eugincors, joined in dune 1S35. 
After two seasons on the Croat Arc, Everest reported that he had been 
exuooiliiigly useful, and continues to shew nn abundance of zoal and skill. I have taken 
considerable pains to train this gentleman to...hia profession. ... He luxs had advantages and 
opportunities which fall to the lot of few, and he has turned them to a right aticount®. 
Unfortunately Jones had to resign on account of ill-health. He was given charge 
of the Karara series from January 18.38 hut, writes Everest later, 
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in tlif' lattor (nid of that, year Itie party...was attacked by sickness, and ho has done no duty 
since. ... lie is a gentleman of considerable natural talent, and a very good observer, and if 
he could. ..devote himself to this lino...he would be an acujihsition to the G.T. Survey, but... 
neither the...duties, nor the kind of life, are to his ta.sttd. 

Wilcox spent IS33 and 1834 assiKtirifr Everest on tlie reconnaissance of the 
Great Ar(‘ [ '7 j, but in January 1835 lie left tlie survey to take up the post of 
AslronoiiKU' to th(‘ ]\ing of Oudh, that liad been vacant sinc(> Herbert's death 
[ 115 ]. In recoiniiKvnding V\'auyh to suee(‘ed as Astronomical Assistant, Everest 
urged an increase of aliowajic^e ; 

'I hat situation, althougli requiring m<*rc talent than any other subordinate to mo, lias 
nevertheless no additional remuneration, . and as tho numher of tljosc...(pialiOed to hold it 
is very lirnitf'd...! }im porpel uall\-Iiabt to lie deserted in the time of my lU'od, on account of 
the temptation held out in other quarters. 

The salary of Astronomer to lii.s M-ajesty of Oudli has in this wise induced Captain Wilcox 
to quit tlie Groat Trigoaomotrical Survey, whicli....he would never have done but for a tem{)ta- 
tion which no married man could prutlently resist. ... .Far from eondomnirig liim, ...1 should 
have recommended the st.doction of (.\aptain Wilcox and counselled him to offer himsoli 'm a 
candivlato, much as it is contrary to my wislies to part with a person whom I prize so higlily. 

1 recommend Lieutenant Waugh as a successor to Oij>t. Wilcox, witli a personal salarv 
of 1,000 Honat rupof^s, besides tlie pay and allowances of Ins military rank^. 

Govern merit not only refused this increased salary but, as in Wilcox's case, 
actually sanctioned tlie allowance as 000 ,^onat riipoos only. It was not until June 
1837 tliat Everest was able to ebaUongo tliis reduction ; 

On tlio 5th Fob. 1835 my Lon.l Wm. Bontinck transferred Captain Wilcox, wlio wiis then 
my Astronomical Assistant, t<.> the charge of the observatory at Lucknow, and desired mo to 
select a suitable jiorsoii to b(' hw successor. ... .1 specified Lieuhmant Waugh. ... 

Captain Wilcox...had received a salary of 618 sa. Us. per montli, ... and as that did not 
fluffice to rehiin him with my Department in the face of more advatitagooiis offers, I ventured... 
to suggest that his successor sliould be placed on sucli salary jis would put him out of tlie roach 
of similar tcinpbition, 

Yonr letter...dated 27th Ajiril specifies the salary of Lieut. Waugh to be 600 Rs. per month 
as Astronomical Assistant and, as that olTicer had...boon in the constant receifit of Hs. 618 per 
month, I should...siifiposo that the former salary was intended to l>e siqieraddod to the latter, 
but...the general teiiour of your letter was that of dissent from my p>roposition. ... 

Lieutenant Waugh...contirmod to do his duty in the same sjiirit of earnestness, good will, 
and unobtrusiveness, as if notliiiig uncommon had occurred, so that it was only...in January 
1836...that it came to my knowledge that the Milihvry Auditor General had given the very 
interprehitiori...which my delicacy had made me forbear to do, arid had actually insisted... 
on redueing Lt. Waugh’s salary from 618 to 600 por month. 

AftoT' recounting Waugh's valuable services lie recommended that his 
salary of 600 Hs. por month as Astronomical Assistant commern^e from,..his joining the Groat 
Arc camj) at Saini on the 3nl January 1836. ... That from the siirnc^ date ho [ should] receive, 
besiileshis .salary as Astronomical Assistiint, one half of tlic^ salary assigned to him...as conduct¬ 
ing tlie Ranghir series, together with the military f)ay and allowances of Ids rarik^. 

Government roplitnl tliat althoogli tlioro had boon no mistake about their refusal 
to increase the salary to Rs. 1,000, it had not boon tlieir intention to reduce it, 
and that it should stand as Rs. 018. 

As part of his functions as Astronomical Assistant, AVaugli was to supervise 
the (‘omputations of all field parties that recessed at Dehra Dnn, report progress 
to the Surveyor General, and act as channel for all orders and applications to and 
from the units working under liirnb 

Everest again became anxious about his supply of oflicers. He was left in 1837 
with Waugh, Renny, Jones, Boileau, and Jacob, all of Engineers, and had to entrust 
several of his series to selected uncovenanted assistants, amongst whom also casual¬ 
ties were heavy. It is of interest, therefore, to note his views about the Company's 
military officers that are scattered through his outspoken Letters to the Duke of 
Sussex [ 317 ]. Everest—be it romemberocl—was an artillery officer ; 
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Th© main impulse whicli prompts Englishmen to Hiibmit to expatriation to tliat alien 
clime is to seek wealth, that they may return with the moans of sharing in its delights and 
comforts to their native land. Compared to tins, science is...a secondary consideration. ... 

A certain number of yoiiths between the ages of fourtoon and eighteen are anmuilly nomi¬ 
nated by the gentlemen of the Direction for their army as <‘adots. ... A portion, selected by 
no other standard than that of patronage, is sent to Addiscorn}>e, ... another portion to the 
cavalry. ... and the remainder...to the infantry. 

The groat X)rize...at Addiscombe i.s to get into the Engineer Corps, because tlie nurnl>or of 
lucrative situations in India to whic.h the oflicors of those corps^ are exclusively eligible, 
surpasses nearly tenfold that of the advantages within reach of the rest of tlie army, ... My 
experience goes to prove that.,.ort-tiTues very stujiid f)eof>le are found in the Engineers^, and 
very clever i>eople in the Artillery. ... 

Young men, wlion the\’ originally (‘oine to India in the Engineer corps, have a wide range 
before them. Tlui building department is tlreir.-; to the almost entire oxcluBion of everybody 
else. They are eligible to the survey de|r»artnc^nt in common with all their brother ofhcors of 
the army. They may, if they have interest with the Head of tlie Covernmont^, obtain 
emx)loym(ait in the <liplomati(‘ line. ... 

With these prospects, it is not mattei* for marvel that few should direct tlieir attention to 
the Croat Trigonometrical Survey, hccuust' it is n.>ally one of the hardest mod(\<t of life in any 
part of the world ; the worst relatively /xml, . .. 

1 Will briefly explain...tlie x)riii< i])ies...wlilcli it lias iK^en my unceasing effort to introduce— 
First—A clear and free road open to all comj>etitors of all kinds, ami no favor. Second—Lot 
talents and lituoss form tlie sole .standard by whieJi candidate.s are to be judged. Third— 
Whenever a person is found wlio })oss<.'Sses those requisites uudeniabiy, let no man have 
the right to gainsay !us entra.nce into the Survey Defiartment, or enquire whether he belongs 
to this or that branch of the L.l. Company’s, or Her Majesty’s, army [ 362 

Application Qiad(^ in iViav LSMS for t.lu^ services of two young onginoer officers 
was refused, and on Boiloau’s departure four months later i^^veiest Jiiade a further 
strong appeal, naming four likely officers ; 

It will be long before I can repla(?e lieutenant Doilmku 1>\' any olbcer oquaily eflieient, for, 
in order to maintain an uniformity of system, I make a rule never to entrust any officer with 
the conduct of an iruhqjondent series until lie luis been trained under my own eye. or under 
that; of rny .Astronomical Assistant [ 353-4 

Trouble had now started w ith Afglianistan. anrj it was inifiossible to s[)are anv" 
military otiic'crs for th(‘ survey'. During 18ob liotli Waugh and Jones asked to 
revert to militaiy did;Y, but <dovoniment ruled tluit tlune was "not the least necessity 
for withdrawing these otficu^^rs from their present duties”. In 1842, liowever. botli 
Ronny and Bonteiu, the Assistant 8 ur\ oyor (leiit^ral, were eallod away% tJiough on 
Everest’s strong [irotest- they wen* rek‘a.sed after a few months f 537 

During 1840-1 Everest ohtahied the services of Du \k>niot from Madras and 
Shortredo from Bomfnry, but neither was a success. Du Vernet never acquired 
that patience and zeal for ineticulous precision that are so essential for geodetic 
work. Shortredo also was temperamentally unsiiitod to such w^ork and, try as he 
would, he never won ap[)roval from cither Everest or Waugh. 

Of all his military^ officers Everest eould only class WaugJ] and Kenny as com¬ 
pletely snc<;essfnl, and for both of tliem he had nothing but tlu* higliest praise. 
‘'The Ilon’ble ]^]ast India Oompany luive not in their service two higher minded 
gentlemen more abh^ to do lionoiir to tlieir patronage, or more ready to execute 
their duty with cheerfulness Ho w^as entirely content to leave tlie ( ireat Trig¬ 
onometrical Survey in Waugh’s capable hands [ 11 , pio ]. 


Great Trig()no!vip:tkical Survey : Bo.mray 

In April 1831 Sliortrede and liis trigonometrical suiwey of Bombay were placed 
under the direct professional control of the Surveyor General [ 14 . 72 ]. Everest 

‘one corps for e»ch presidency. ‘thinking of JerWs, no doubt. ‘an obvious hit at Durand, 
whom Everest had tried to get for the OTS. without euooess. ‘Everest ( 108, 111-6 ). ‘from SO. to M. 
to oo.. 12-0-38! to Mil. Dept., 19-9 38 ; DDn. 342 ( 227-31 ). ‘from SO. to MU. Dept., 27- 10-42 j DDn. 
402 ( 308 ) j AO. to SO.. DDn. 401 ( 214 ), &-11-42. »DDn. 344 ( 108-84 ). 3-8-39, para 201. 
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called lor detailed reports, and sn^^ested that Shortrede should visit him at Cal¬ 
cutta that they niiti^lit make personal contact for the good of the work. Unfortu¬ 
nately this was not allowed the Bombay Governor, and it was not long before 
Ever(*st’s strong criticisms roused Shortrede\s resentment. Though he had been 
taking great pains o\'er liis work, he had little knowledge of the fundamental princi¬ 
ples of geodesy and wjus iie\ er able to a])preeiate the need for all the tiresome pre ¬ 
cautions on which KA^erest insisted [ 72 ; ]. 

Early in Williar]) Jacob of t}u‘ Bombay Emgineers was appointed Assistant. 
He showed aptitude for (tie work, and wiis left; in sole charge whilst Shortrede was 
deputed by t he Bombay (Jovernment on important revenue survey duties, without 
any notice b(‘ing given to the Surveyor (Jeneral [ 7 ;, 2 ;t) |. In IS.‘56 Everest pro¬ 
tested strongly to the Supremo t jovernment ; 

It is rriy iru[)roH,sioTi th.'it it Iuih Jxhmi tlH> uiicoasing effort of Lioiit. Shortro(l(v,,tr> revive 
the old iroperiurn in imperio nn<t‘r another iianu' and Tnore objectionable form ; to substitute 
in fa(‘t Eieiit. Shortrede for Ca]>tain Jopp, and to establish...a more thorough indepetidonco 
of my control...than tho latter ollirer ever attempted. ... 

The n»ports...of tho Trigonomotric.al Surv^ey whic li is conducted by Lieut. Shortrede used 
to come (iiroct to my otfico, and prior to th<^ abolition [ of the D.S.G. ) a sort of reinilarity and 
pystcin wa.s growing up. Since that event, tli(‘.y liave come in at nmch longer intervals, and 
often lull of errors. My letters have frequently remained unanswcwiul for montlis and some¬ 
times, though on |)oints of the greatest conserpienco, ... totally iinnotic.ed. ... 

It is now upvvanl.s of 10 mouths since 1 have hoard from Lieut. Shortrede at all. ... 

Liimt. Shortrede's a|)pIications used to come through my oiTice in tho first instance. Lieut. 
Jacob’s nomination wiis in this wise. He was mentioned by name in bigli terms by Lieut. 
Shortrede, ...and ti in ling on enquiry amongst his conternporaries at Addiscombe that his 
preten.sions as a mathematician were respectable, J liad no hesitation in supporting the applica¬ 
tion, ... certainly not, liowever, with the view of his being permanently appointed assistant, 
but as the most exjDeditious means of Ijis acquiring a practical knowledge of the profession. 

He pointed out that Shortrede had now' asked tho Bombay Government for release 
from the trigonometrical surv’('y on account oi his work on the revenue survey, 
and had been paying but. little IhhmI to the Surveyor Genera! of India. He further 
pointed oat that so long ago as 1 S 22 lie liad liirnself been employed on the very same 
series as that of which Shortrede was now supposed to lie in cliarge | 72 |; 

It is plain that the trigonometrical operations on tho Bombay side...flid then form as much 
part of tho G. I. Survey of India as those of tho Groat Arc, or any other meridional stuies in 
tho Bengal or Madras provinces. ... 1...suggest...that all trigonometrical operations on the 
groat scale, without reference to the part of India in whiidi they are conducted, be alike con¬ 
sidered as part of the G.T. Survey of India. 

3rd. That every officer to whom a series of trigonometrical operations may be entrusted, 
correspond directly with—send liis reports regularly to—and comply punctually with all orders 
he may receivxi from—my office. 

4th. That only one officer be employed to conduct a aeries, ... and that he have no other 
officer...as iiis Assistant, but that in the event of any other officer being nominated, the work 
be distributed between them, and each send a detail of his own portion to my headquarters. 

5th. That no ollic.c^r of the G.T. 8urv<?y he allowed to hold a plural situation wliich can in 
any way interfere with his duties as conducting a series of trigonometrical operations. 

6th. That Lieut. vShortrede be required either to give up all concern with tho trigono¬ 
metrical survey, or, abiding by it and it alone, to [xjrform the duties of it officiently. 

7th. l^hat as uniformity...is not only wished by the Hon'ble Court of Directors, but is 
visibly the only means of bringing a gigantic work of tho kind to a satisfactory termination, ... 
any officer nominated to tlie Groat Trigonometrical Survey shall in the first instance proceed 
to rny own headquarters for the [)urpose of learning his duty under my own eye, and that my 
written order be a sufficient authority fui* any officer of my Department. 

Tho Suprorne Govornmont accopt^od these proposals\ and in October Shortrede 
reported that he had handexi oA^er to Jacob, though, writes Everest, 

Lieut. Jacob writes to say that he has not been put in charge of the records or public property. ... 
It is usual wluni an officer quits my Department for him to deliver every article over to the 
next senior, and obtiiii a receipt to be forwarded to my office. ... 
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It 8 oerns...propor...that the Surveyor General of India be empowered to corroapond direct 
with the Governor in Council of each Preaidoncy on all niattera connected with the aurveya^. 

Jacob now spent several weeks on the Great Arc, and Even^st reported him 
eminently 8 uited..,for the Great Trigonometrical Survey. ... I have rarely seen so young a 
pK^rson witfi so much practical skilj, combined with so ready a comprehension and such facility 
of applying what lie knows. ... I beg to offer my resiiectful recoinnieiidation tliat Lieut. Jacob 
be nominated 1st Assistant, and be placed on the siiine salary as that granted to the other 
officers, ... viz. 618 sonat rufioos fier month, besides the military pay and allowances of rank. ... 

At tlie time of his departure from Poona, Lieut. Shortrode was the ostensibly resfionsiblo 
j)arty—Lt. JiK!ob...the working party, d'lie records, thoroforo, remained under the controul 
and at the disposal of the formfu’ officer, ... Though Lt. Shortredi? informed me, ... 2Ilrd 
September 1836, that lie had sent in the resignation of his situation, ...yet 1 liave received 
no intimation of tliat resignation having been accepted. ... 

There is little or no method or system on tho Bombay side., .similar to...this |:)residency. ... 
!...[ recommend ] that Lieut. Jacob...be authorized to organize an e.stahlishminit on the same 
BciUe a.s tliat allowe<l for the Mieridional .series of Ratighir and .Xmua, ... [ He ] has ox[)re.ssed 
groat anxiety to return to his firoper |>iv.sidi‘ncy'...that he may si^t about organizing the jiro* 
posfHl (Ystalilishment. ... He will do his bo.st to establisli and maintaui that uniformity for the 
sake of whi(*h I ordered him round-. 

Sanction was proniiitly given ; 

As a 1st Assistant to tho Great Trigonometrical Survey, Lieut. Jac<)l)...will be considered by 
the Government of lialia as exclusively attarched to your Department, an<l you are iiermitted 
to cquif^ him with sudi instruments as ho may require, and to allow of his applying to the 
Hon’ble (ounpauy's Mathemati(‘al Instrument Maker to liave tluaii repaired when nece.s.siiry^. 
One of tho advautagos gainod was, reports Jacol), "‘tlio payment of my establish¬ 
ment in (somjiany’s rupees instead of tho depreeiate<l cMirrencx' of Poona, as was 
formerly tlu^ ease ] ;'^4 ] 

Jacob now re-observod EveresPs work of 1822-3 [ ill, 2 j.p-() ; pi. iS ; iv. ; 5 S ], 
and carried the Bombay Longitudinal Series towards the west coast. When lie had 
to take sick leave ai*t^^r t he rains of 1838 E\’^(Test reluctantly accepted Sliortrede’s 
offer to act tor Ivim ; 

I (Cannot sufficicoitly regnd T^t. Jacob’s departure, biM'ause Is^ vviis an officer in whom I 
reposed great (‘onfidence, but...l have had sufficient rea.son for le.sing all reliaiu'o on (vaf)tain 
Shortrede, and, therefore, I must not only decline..,! to 1 recommend him to be 1 st A.sststan t 
on th(' G.'r. Survey, l)ut...exi)r(\ss it as my ojiinion that it is lietter to leave the estalilishrnent 
under...Mr, Sub-Assistant Fra.ser f 383 ],..than to run tho risk...a second time,..of work which 
can only be considored apjiroximate, l>ecause the officer coinlucting it does not think projier 
to comply with my orders. ... 

1 believe Captain Shortrode, neverthelos.s, to be a gentleman of talent, and if...His Lordsliip 
would think it desirable to reappoint him, ... T..,suggo.st...that he be ordereil in the first instance 
to my lieadquarters to obtain a praidieal knowledge of...conducting trigonometrical (/poratiouer*. 

Shortrode thereupon promised to work "‘in siiclia way as to meet the approbation 
of Colonel Everest by a strict and punctual obodieiici^ to Ids orders”, and though 
his outturn of hold work during the next year was of little importance, Everest was 
80 far satisfied that ho aceeptiMl him for regular appointment to tho o.t.s. Having 
handed back to Jacob in May 1840, Shortrode reported to the Surveyor GeneraPs 
camp at Sironj in Novomlier when Everest and Bonny were observing for zenith 
distance [ luo ]. During the march to the north, Shortrode was employed on 
minor triangulation without distinguishing himself [ 80 ], and after the rains of 
1841 was given charge of the Karara series. He wiis, however, no more a success 
than he had lieen in Bombay, and after much stormy corres])ondence he dropped 
out of t he Department in 1845. 

With the view of keeping the Bombay officers in close touch with work in otlier 
parts of India, Jacob joined Waugh on the re-moasureraent of the Bidar base-line 
in November 1841 [ 55 ], but poor health prevented his pavdng an extended visit to 
Dehra Dun as Everest had suggested. On his return to Bombay he secured 
the appointment of Harry Rivers, also of Bombay Engineers, to work under him 

^DI)n. 286 ( 388 ), 4-11-36. “ DDn. 342 ( 1-3 ), 3-1-37. > bmc., 6-2-37 ; DDn. 341 ( 100-1 ). *to 
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for some nu>Mt})8 before taking over in Jantiary 1843. Jacob then took furlough, 
and eventually succeeded Taylor as Astronomer at Madras [ 115 ]. 


TorooRAPHicAi- Surveys : Bengal 

As already noted, the only surveyors working direct!}^ under the Surveyor 
General in the Bengal iTosidency in 1S30 wore Boileaii in Bharatpur, and Wilcox 
and Orninanney on the i(over Brahma]>nfcra [ ^(> 5 , 271 ]h The two latter drew 
pay tis river survu^yorB for tlie u])keep of their boats [ t : 27 !) n. i ; iv, >(>4 ). With 
much difficulty tlie Surveyor General obtained authority for Wilcox to draw^ his full 
allowances w hilst in Galcutta assisting on tlie base-line measurement [ ;S 2 ]. 

I found he was a pfiraon on whoso disorotion I could plaoo...ontiro rolianoe, and [as] he 
had toiled very hard for tlie more active season of tlie year 1 sanedionod his corning to CaU 
cutta in September last for a few days. I av^ailod rnysolf...of his lieing thus temporarily at the 
I’residency...to detain !hm...that 1 might C 3 rnploy his services in tJie late inoasureimmt of the 
base, ... and...the result has fully established the judiciousness of my selection. ... 

lie iuis for the last two months led a life of severe toil, having been actively engaged from 
Bimrise to sunset in tlio field, and his journeys to and fro have compelled him to incur oxponce 
for conveyance to the scene of his labours. ... I therefore beg...that His Honor in Council 
will...sanction the ]>ayment of the whole of Captain Wilcox’s salary as a River Surveyor*. 

Besides the duty in which I employ Caphun Wilcox, he had dilii?ently devoted all tiis 
leisure time in protracting the plans of his own survey. ... If any alteration is made whatever 
in tlie allowances of Captiiin Wilcox, they ought rather to ho increased than diminished. J 
find difficulty enough already in rneeding with gentlemen who liavo both ability and inclination 
to engage in the dutif'S of the Groat Trigonometrical Survey, and...the only way...is to en¬ 
courage by indulgence such officers as are really fit to do justice to the great work*. 

Government refused EveresGs request for aulliority over all officers who might 
be employed in surveying [ 293 -(> ], though 

all surveys in the regular department...will continue to be made vinder the instructions of the 
Surveyor General, and the officers so employed are distinctly placed under his autliority. 
But, witli regard to officers employed in the Political Department, considerable inconven¬ 
ience might he experienced if...required to conform to the directions of the Surveyor Genoral. 
... Government would thus be deprived of much useful...geographii^al matter, if none were 
to be received but what would be deserving of the Surveyor General’s authentification*. 

Thougli several surveyors tvere employed on distant frontiers or beyond, for 
political or military purposes, and tlioiigh many surveys of roads, cantonments, and 
canals, were made by departmental officers [ 267, 269 ], the only officer placed under 
the Surveyor Genend’s orders for topographical surveys appears to have been 
Henry Kewnoy [ 268 ], w^ho would have been tried in the g.t.s. if his unit could 
have spared him. Everest was not consulted on the employment of Broome and 
Cunningham in the western Himalaya [269], nor on the appointment of Durand 
and Anderson as surveyors with the Army of the Indus [ 281- 2 ]. 

The following extracts from Pay and Atidit Regrdations of 1835 were of interest 
to surveyors ; 

Boat Allowance, per month,—Lt. Colonels, Rs. 460—Majors, Rs. 360—Captains, Rs. 180 

Subalterns, Rs. 100. ... During tlie absence of the Surveyor General from tlie Presidency on 
duty, ho is entitled to draw, for the pericKl occupied in proceeding by water, the boat allowance 
of his rank^. 

Tlie following, not having honse>rent consolidated in their staff allowances, and their 
r© 8 idenc.e in Calcutta being rendered necessary by the nature of their...appointments, draw 
house-rent of tlioir rank; ... Surveyor General. ... Increased rates of house-rent are granted 
to Staff Officers at the Presidency holding the following appointments—... an addition equal 
to 50% on tlie ordinary rates—... Assistant to the Surveyor General. ... The Surveyor General 
draws house-rent in addition to office rent*. 

^ All three wtire posted to the ots. in 1832 or later [ 353 , 355 ]. »DDn. 283 ( 18-22 ) 26-1-32 
>ib. ( 72-4 ), 7-5-32. Pol 0. 2-12-31 ; DDn. 263 ( 369-63 ). ‘Amended later to allow equivalent of 

boat allce., when abaent from Presidency [ 328 -<i]. * Pay Regns.t 1836 iv, xvn. 
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1 he following offioors are prohihitod from assiiniing inilitarj' coinmand by virtue of their 
coinrniasions-Surveyor General’s Department—Revenue Sun'rayL ... Officers deputed on 
survey are exempt from any iTiiliUu’y duties unconnected witli such .survey'. 

No now survey is to bo undertaken at atiy subordinate Presi.lency without the sanction of 
the Supremo Government, in order that the Surveyor General may bo able to report on its 
expediency, the qualifications of tlie surveyor, anil tlie capaliility of his instruments. 

Ihe Surveyor General is...to name the scales which shall Ixi used, an<l the...manner of 
preparing the Memoir of tlie Surve.y. ... No survey will be admitted by him as complete unless 
accompanied by a documentary e.v-planation of its...con.struction [ tn, iQ.j- 5 , .184 ). 

Paper and otlier materials necoasary for drawing will bo drawn for as actually iiurchasod 
by billH to bo liuditod before payment. 

The office of Surveyor General bisiiig for all India ib open to officorB of every Pre«idenoy*. 


1 oro(jR \i>iiu’AL Sttrveys : Madras 

Tn 1830 the onicors in charge <)f the tfiroe Madras topogni[)}dcal parties, Ward, 
Snell, and Morland, and two assistants, Du Vornot, and Hill, worked under Mont¬ 
gomerie, Deputy Surveyor General at Madra.s. From .Inly 1831 MorlaiKPs party 
in Hyderabad State, or Nizanvs Dominions, vv^as transferred to tlie control of the 
Surveyor General as also were the other t wo from 1 st Septombm' 1833 whtm the 
post of was abolished [ j, 248 , >28 ]. 

The selection of oliicers for those jiarties was made by the Madras Gov ernment 
from otlicers of tliat Presidency. Tlu^ Surveyor General was not oonsullod, and 
some of the officers fiosted later had no previous knowledge of survey wliatever 
[ 234 , 2381 . Tn spite of Mackenzie’s earlier orders [np 317 ], it became the 
regular yiractiee of tliese officers to style themselves ‘‘Assistant Surveyor General”. 

Henjamin Ward was the last ol jVJackonzie s surv^eyors, and had been appronticefl 
at the observatory surveying school in 1798 [ n, ;32 ]. His health had suffi^red 
from long years syient in the forests of Soutli Tndia, and vv hen he iiad to revert from 
the survey after ]>romotion to major in 1834, ho retiriMl to tiie f!a 4 >e where lie had 
married in 1823. He died tlie following yi^ar. 

Snell was th(^ last of the olbeors odu(‘aled at the Milit ary Tnstit.ution [ n, >21 ] 
and left the Deyiartment on 30t h June 1835. 

Morland liad been first ayipointed assistant in tlu^ Hyderribad fiarly in 1828, 
succeeding to cliarge the following yi^ar. He continued in charge till 1848, with 
breaks for furlough, sick leave, and regimental duty. 

Du Vernet joined Ward’s pai’ty as assistant in J82s, and took charge of the 
Hyderabad survey when Morland took leave in 1832. He liad to revert to his unit 
in 1835 on promotion to captain, and then took furlough. After a period of regi¬ 
mental duty on liis return, lie was fiosted to the g.t.8. in 1840, and served till 1854 . 

ThoroUi Hill had joined Sneirs party as assistant in 1828, and after a year in 
Nellore had been several montlis on military duty in Kimodi, Ganjam | 25 ; |. He 
took over charge of Ward’s party on 1st November 1834, having unsuccessfullv 
applied for ai)pointmont to the ; 

1 have every aeiiiHon, independent of assisting in tlie trigonometrical oyierations, surveyed 
with the plane-table an equal portion to any of tlie sub-assistants, a custom which I have 
lately hoard does not prevail with the assistant officers of any other survey, and which...in a 
climate like that of tho Carnatic .greatly augmenta the toil and labour. 

Being the senior asslstivnt on this side of India, I am anxious...to exchange...for the more 
scientific operations of a charge, ... The survey of tho Southern Provinces ( Triehinopoly, 
etc. ) will become vacant by the promotion of Captain Ward in about 12 or 15 months. 1 ... 
hope that, if my services are not required by you in Bengal, I may look forward to gratifying 
my ambition when tliat event takes plaoo®. 

In 1835 he was again sent up on military duty to Ganjam to survey tho liilly 
jungle country that was the scene of local disturbances, and he carried on under 
the Commissioner till 1841 when he took furlough on medical certificate [ 234-3 ]• 

» Pay Reyns, rv, xxix, pani 39. *ib. ( 723 ). •DDn. 282 ( 665-7 ), I 7-33. 
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Samiiol Maeplierson, ith no provioris survM^y experience, was posted as assis¬ 
tant to the Hyderabad party in 1831. and took over the Nellore survey on Snell’s 
departure. In 1839 ho took leave to the (<apc, and on his return was sent on 
politiral duty to Gan jam, wliere h<^ liad worked for a few months under Hill in 
183f3. He later took part in t lie sup]>ression of the Memrih human sacrifices [ 234 ]. 

John Campbell and Thomas Ryves were broiiglit in after ]83r>, and succeeded to 
charge of the Salem and Nellore surveys [ .’31 .’35 ]. 

Everest was just as staunch a cliampion of the value of infantry officers as 
Hodgson had been [ ttt, y o 1 ], and he mockcnl at j)ro])osals made by .lervis for 
importing Engineer officers and n.c.o's from England [ ', 17 , ; 3<>~7 ] ; 

The latv C()lon(4 Mackenzit^ rxcoptod, my (>iTi(!o records alunv no itiftlance, ttial I arn aware 
of, of any but infantry rjfTiccrs haviriL!: been om[)Ioyod in tho 8iirv('y Dopartiiiont under the 
MiKlnn^ (Jovornmont^, and yet it is tinivcrHally uTKioniod tliat the topop^raphical Hy8tf3rn of that 
Presidoncy KurpassoB all otliers in India. .. 

Major dorvitt’s survey of South Konkan...iB...at thi.B instutit lyiny oil my desk, and it 
dooB not contain much to boast of ( 307-8 ]. If I hoar any more of thiH, ... I iriay...takB up the 
cauHo of my .suhordinatos, and commence by contnisting that gentleman’s performancos with 
those of tho infantry oflicers wliom he holds so cheap ; for, thougfi not of that branch myself, 
I wall not sit quietly by whilst injustice is tierpetriitod towards a gallant body of my follow- 
soldiers, wliose natural protector 1 am^. 


Re\ ENr 

E SxTRVEYS : North Western 

IfiEiOVIYC ES 


In 1831 tlic foliowii\g militaiw officers wovo (uuployod 
Western, or Upper Rrovinet^s of Bengal | 214 | ; 

on revenue surveys 

in the 

James Bedford 

... Sahaswtin 

first appointed 

1821 

William Brown 

... Salianmpur 

,, 

1822 

Birnio i^rowne 

... Moradabad 

,, 

1822 

John Simmonds 

... Delhi 


1823 

George Fnwjr 

... Saharanpur ( assistant 

) 

1826 

llodorick Macdonald 

... Sahaswan { assistant ) 

„ 

1828 


In 1832 Bedford, the senior, was appointed Doputy Rurvo^or General in place of 
Herbert, with headquaiders at Allahabad [ 521 J. Reporting on qualifications for 
transfer to trigonometrical survey [ 73 ; J, Herbert considered 

Captains W. llrown and Bedford the most able; Captain Siuurionds is zealous and not doficient 
in intolligenco ; of l.«ieut. B. Browne 1 know nither leas; ... Lieutoiiants Fraser and Macdonald 
I consider as well fitted for ernploymont, ami they are both desirous of olitaining it®. 

Only Macdonald was taken for the o. i'.s. [ >, f)i ]. To meet tho expansion of 
the levenne sur\ cys that followed in 1833 [ -IM > 4 ], a number of now olfieers had 
to be recruited ami there was such competition, especially amongst artillery officers, 
that tho Governor on oral kept his own roster of candidates. The first two places 
w^ont to Robert Wrought/on, who after eight years on the Gorakhpur survey, had 
been reverted to regimental duty [ in, 15 .' ; iv, 214 , 222 ], and to Henry ].>awrence, 
of artillery, a young man of ideas and [lersonality, who sooti attracted tho notice 
of tho Board of Revenue [ 223 ]. Other Artillery offieers included Fordyce, 

Rind, James Abbott, Brind, Shakespear, and Maxwa^ll ; most of them reverted to 
military duty during tho Afghfxn war [ 213 , 223 ]. Of infantry officers, Saunders 
Abbott and Walter Sherwill were f)articularly uscTul. 

When Simmonds took his fiarty down to Azarngarh in 1833 [ 22 { 4 ], Bedford 
found him most difficult to deal with, and complained that he raised constant 

frivoleuB ol)j(H‘tiori 8 and (lifficultioB...whf3r0 none have ever been hinted by other surveyors, 
and his recent pertinacity in continuing an usoloas discussion after I hivi modified tho monthly 
journal expressly to accommodate him...proved so serious an interruption and annoyance. ... 

'T’o relieve surveyors from...furnishing a monthly copy of their field notes...before their 
bills could l>e paased, a short form of journal was issued...in 1823, and since continued in general 

' Arthur [ li, ^7(>-Xo j. De Havilland [ ir, 203 -4 ]. Daviefl [ m, 43^>- 7 ], all Engrs. ; Moriaon ( ii, ] ; 
Art .; Montgomerie [ in, 485 J. Cav. * Everest ( 83-4 ), ’’DBn, 2B4 ( 233-0 ), 9-9-31. 
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UB 0 , until furtlwr curtailod by luysolf in Dof-ember last. ... For tlio niuntli of February Captain 
Siimnonds sent his journal witliuut ariythiii^jj to show whtm^ the opr^ratious wore in progress, 
and also with a large portion of the dates omitted. It was rotnraed for correction. 

To fnrthor siiggostions iiitendocl to bo helpful, Siminouds ndorted in a manner 
‘‘equally improy)er and disn^speetful In spite of orders which Bedford conceived 
“to have ended the matter”, Simmonds expressed “his dederniination to shorten 
field work one day each montli it a torni ot journal, already given u]), were required 
from him . Itveiit/ually J^odford passed all the correspondence to Government, 
remarking that ho had “experieneed more trouble and annoyance from...this one 
survey or til an with all the rest together”. Government declined to read through 
the lengthy (‘orrespondenee, and told Bedford to “issue his orders to Captain 
Simmonds, and ro(]uire him to obey them, and it lie slioiild neglect to do so...re¬ 
present his conduct to Government”’. Simmonds obfained a transfiw to the 
Clothing Department a finv months later. 

For (iharg© of a scH^md party for Azamgarli (iovernment accepted Bedford’s 
recommendation, in preference to that of the Board of Revenue, to appoint Torran* 
neau, an unco\ (manted civilian, rather than Fordyce, from the 

present Azimgarli survey, where the progress...has boon so slow tliat tliere is every fear of 
still greater delay in tlie event of (’a[)biin Simmonds being deprived of his aid [ 223-4 ]• 

Of Lieutenant Fordyce. ... I think favorably, bathe has very little exi>orience, ... and ehioflv 
on a survey where the [>rogn^ss has been very slow. Wore other claims...equal, I should 
...have deemed it by 110 ineans expedient to recommend him for the charge of the new survey, 
on which a much mon^ rapid progress was ex[>ected than ho had lieen aceustorned to ol^serve*! 

Tlu' (‘onsi ant raising of now parties at short notice made it difficult for Bedford 
to give his junior officers sufficient |)r(‘vious exporkmce for such respotisible cliarges, 
and h(^ had constant dis|)ntes wdth the Revenue Board regai*diug their promotion 
( 214 |. In the case of ’ferranneau the Board most certainly got tlie better of the 
argument, for after his transfer 1 o Bundelkhand a serious discrepancy was found in 
his Azamgarh survey | 224 5 J, and the Board called attention to their earlier opinion, 
now 80 unfortunately establislied, tiiat ho did not possess tlie mental vii;our re<jiiisite to wield 
a large establishment. 'Their position gives tliam the means of forming...a br:'tter judgement; 
...tlnui oven Captain Bedford, as they look to very different qualitias tlian mere moohaiiicai 
akill in surveying [ 230 ]. ... Mr. 'J erranrieau would be more useful to the survey unrier another 
officer of more energy of character than when left alone to his own resources. 

In such men as Lieut. LawTonce, Captain W. Brown, Captain Wroughton, and Lieutenant 
Fordyce, they can have entire coiifidonce^. 

Bedford would not readily admit defeat, and protested to the K.w.e. Govern¬ 
ment against the latest selections made by the Board ; 

Captain B. Browne is still passod and ( aptaiii lordyco setjcLetl, whose lyrogresB has 

not hitherto been such as to lead me by any means to the conclusion placed on record bv the 
Board. His work seems good but slow, and his general liealth is not such as to warrant the 
expectation of this great exertion, even if any officer wore equal to it*. 

Fordyce fully justified liis promotion, and tlie gonoral health of the revenue surveyors 
did stand up to (he strain of conducting operations with “double establishments”, 
in spite of Bedford’s pessimism [ 2 if) 8 ]. 

The general distribution of surveyors betw^een ls:h) and 1842 is showui on plate 11 
By 1842 all parties in the x.w.i*. were closed down, except those of Maxw^ell and 
Stephen, wliicli went to the Lower IVovinces. The other oflieers were replaced at 
the disposal of the Commandordn-Chief, tlie last be>ing Wrougliton and Brown at 
the end of October 1842 [ 22 q ]. 


Rkvknite Surveys: Lower Rhovinces 

Alexander Hodges hold charge of the revenue survey of the Sundarbans from 
1828, and extended work into Noakhali District and down the Meghna till he 

^BTC., T)-.') :u ( 2r* ). MVom DSC. I S :\4 : btc, 29 ( 94 ). “■n w!*. Pcv Tid 11 7 37 i ) 
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resigned at t he end of IS^e. Henry Siddons, one of tlio few Engineer officers to be 
einy:>loved on these revenue survc^vs. ludd charge of tlu^ (^hittagong survey from 
i S.’M till I S40, 1 igg 7 |. With the support of the (V)mmissioner. both he and Hodges 
drew allowances as River Surveyors for the upkeep of boats [ jbo ] ; 

Phoy tuid, duritig tho cold and hot soastniH, not allowad thernsolvas rest or time to prepare 
the protrarting of the moiizas surveyed after staying out until a very late period. They ar© 
now working all day in the j>reparation of tl»e arefvs. 

Captain Hodge.s, however, and his predoeossors in tlie Soonderbiins alway.s did draw the 
full allowances all the year rovind. Re did so last year, and I can hardly think that, in the 
transfer...to the Uullooah Distric t, after year.s of exposure to the Soondorbuns climate, it was 
intended to expose this officer...to a loss of emolument. 

It is in this di.strict ab.solutely ne,ce.s.sary for the Surveyor to keep iij) boats to move his 
©stablishinent and liimself, as well as tents to reside in, in inland places. ... During the season 
they strain every ner\ e to survn\v as much land a.s practical)l(' in a particularly diflicult part 
of the country, and during the rains they anv. bringiiiL: tlu'; results...into that shaj)e which 
will be usf^ful to the Revenue Authoritie.sC 

The liigher rate of allowauco w as only autlioriziHl for seven month.s of the year 
in spite of the (Vininiissionfu 's further reprf>sentatiou that 

Lieut, Siddons is...(compelled to hire boats at a v<!rv heavy expen.se to convey liimsfdf and his 
l>aggag(^ to and from the places under survey. He is always ol)liged to keep a boat ready, 
and. ..tho only part...in whi(4i,. he c.an move without boats is in that narrow strip of land between 
the Kenny and (-hittagong north and south, auil the sea iind S(3etacoon range of hills west and 
east ; througli this tract tl»e pub1i<‘ road runs. ... 

Tf any ofTicers are to be.. River Surveyors, and to draw tho allowanees as siK'h, the Surve^'or... 
of the islands in the Mt^gna ought to be so. ... Then' is not only tlie necessity of ket'ping boats 
of a very sufierior descri[)tion, but a gnni,t [>rol)a})ility of losing them should a storm oeciir 
[ill, 139 , '1^5]- ...The largo salt sloops never venture in the channels about Jdattia and 
Sundeep during tlie springs. ... The Surveyor must he prepared to (toks them at all times and 
seasons...to elie(!k...the mea,suremenis...carried on by bis assistants^ 

Siddons spout on his boats - (‘utter Loniza, and jolly-boat, complete, its. 1,800_ 

jKin.stVity, Rs, 42 —bill for keels, log-lines, ot-c., Rs, S.'L 

Most of tlu' surveyors in Hibar and the lower provincjos ciimo from the artillery, 
Egorton, Ellis, Thuillier, 'Frower, Smyth, and I^hillii>s. From the inbintry came 
Hodges and Mathison. At the end of 1837 dames Eraser of the engineers, then 
.serving in Cuttack, was appointed to organize tho surveys in Orissa, l)ut had to take 
leave on medical ('iwtificate before the^y got started. Thuillier and Smyth bad 
long careers in the survey, and collaborated in f)reparing a Mamiul of Surveying 
for India that stood as tho departmental handbook for revenue surveys for many 
years [ 111 , x\ii; fv, Thuillier became Surveyor General and left a son to 

become Surveyor General also, and a grandson to follow in revenue survev^s•^ 

All these surveyors, except Hodges. Siddons, and Eraser, were postod as assis¬ 
tant surveyors deputed on a temporary footing. Trower complains that 
ofHcors in cluirge of survey.s in the North We;<t Provinces receive more tlian double tho salary, 
as well as contitigont allo\vuiu*e, ... for a eliarge of preciKoly the simu^ nature and resjionsi- 
bility, at the same time that the work her«3 recjuires great labour and closer supervi.sion, from 
the exceeding intricacy of the division of the land. Also the climate is more enervating to the 
European constitution. ... It is...neces.sary to jiay the ameons five times the amount given 
there for measuring the same piece of ground. 

Tlie present salary allowed here is R.s. 260 jier month. By leaving my regiment I Jos© 
Rs. 100 of mv own military allowances, Rs. 150 is consequently tlie only remuneration received 
for thi.s ofbee, which is one requiring exceeding care and constant fatigue. ... An allowance of 
Rs. 100 for contingencies, but which does not cover the exiiensos actually incurred [347 ]*. 
When Trower apj)]i(Hl for two years leave on medical certificate, it was ruled that 
an officer apjointed to...a particular survey must be regarded as being upon temporary 
deputation, and not as...holding a permanent staff appointment. ... It might be objectionable 
to grant an officer leave in case of sickness for...even tliree months, ... because in that time... 

‘from Comiir. 21! 7 .'If) ; »sr. l.'S-S-rto ( 7 ). *fr(>!n (7>nmr. 0 .3,7 ; bkc. 29 9 3.7 ( 16 ). K 

Thuillier ( IH3S 1922 ) ; SG. 1HS7 9.7 ; I,. ('. 'rieiillior ( h. 1X77), s. of i., 1902 32. Rrorn Trower Piiri' 
10-9 38; BRC., 18 9 38 ( 17 ). 
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ariothor ofUcer would uot ho pn^panvl to ooiitiriiio this work ... An ti|)(>li<*atioM for 
rmist...ho trfoihvf as a rosiLTuation of <iopntatioTd. 

FV'dford apiXNilod ai^ninst this decision, (pioliiio a nilr oC lSLk‘> [ in, a], 

but (l(>\(‘rnuuuit stuck to linur ruling ; 

Licutrniaiit Prasci** an Kn^inocr oflict'r, ...flraws ti)c re).pilin‘ ahscnti^o n,ilow'ani*c as a 
matter of eoiir.se, ... Appointinonts t'> t<*nip»>rarv survisys lik(^ tliat of'Cuttack, assimilate more 
to ()ffieiatin^. .a})f)<)iiit:riionts. .. 'I'he otTleer.s...]K‘rronn a parlieiiiar sesa ice wlneh. it they... 
are ineapahle of exeeutine:, must l)(i performed hy aiiotlier om^ on the .same ((nans 

The .surv(?yor of a parti(mlar tract, <listri(‘t, or .s«'t ol‘<listri<ds, in Bengal seians. .to he on 
a (liiTerent footing from an olhcer attached to tlie Survey Dep.-irtment of tlie n,\v. Pro\miee^. 

Bedford courageously iNdurncd to flic (‘harg<‘ : 

Tliere appi^ars to he no real dilfereiuso In'tween ttie IteveniK' Stiiaevors of the l-'pl'er Pro- 
viuees and tliose of Beii^il, hut wliat ohvioiislv tends to disadvantage of laittei*. Wif.li tiie .same 
ardous duties to [)erform, they wore nominated on .salarie.s le.ss t han half that of a full surveyor 
in Upper 1 ndia—H.s. 250 in B(>ncal dls, 52C) in Uj)|)ei India aru.j employed in districts generally 
speaking lar more injurious in fiealtli. 

Already Lieutiamnt I'igf^rton has Ixicn eompeIle<l to stM^k for restoi'cil health in liis native 
land, and to saerifii e...promotion to full allowances, ... wliich his zealous exerdions so well 
merited. Liuuitenant Mathison is at this moment c<niitinuing liis survey in liijellce whilst the 
cholera is raging round fiis ejunp. ... At the einl of last season, ... at Mongheir, all four of 
Captain Pdlis's assistants were dr-iveii from tlie held hy fevers, and obliged to [)roeeed on the 
river for their laviltlf^ | m, ^155 1- 
(k)vcninu‘ut surrcrulcrtMi ; 

Upon a reeonsidoration of the whole suhjf*.et, the Cox eruor General in Council is now inclined 
to tlie OfiinioTi that the Surveyor in Bengal, not. being an otii(;er appointed for the [lerformanee 
of some singk? survey of brief temporary duration, wlm in the faithful discharge of iiis duty 
has eontrac'ted tliot'Kx diseases to wliich th(^ nature of his occin.>ation ronders him peculiarly^ 
liable, is entitled to tfie same...indulgence whiidi is allowed in the Ujiper Ih-ovinces, and should 
lose, not the whole, hut a portion only, of his .staff alIowan(*es wiien absent on sick certificate. 

A forma! order was fluu'cupon issiuMl'. As an anli climax, the 1 )iivcfors refused 
their consfud, “Iho rule pul)lished iiie (Jalnitfa (hizdtc is reseinde(r’'k 

Sherwill ex])lains tlie lea.ve rule f()Ilovv<‘d in the N.wd\ : 

When a military Staff Ollieer leava^s tiis olhee, the olticer put in to act for h ru roeeiv^^s half 
the staff* allowance in addition to...usual pay. ... o.o. of uo. .‘Ust August 1838. 

When Captain Lawreneo went away, Abbott drew one half, 2(13 rupees, lis aiding for him. 
Wlion Abbott wont awa\', Stephen drew tlie same®. 

The following allowancf^.s were drawn by nnaume Hur\eyors | iij. p}() 30 ] ; 

The regular all<.>wanees of a Surveyor ai’o ru|>ees (118 per mensiuri in the held, and rufX'ie.s 
250 during the recess, or, as it used to he ealli^d, the protracting season. In 1833 tho (jJovornor 
General...authorizod a fixed monthly salary of rupees 520, being tlie average of the field and 
protracting allowances, and this has ever since been the established allowance of Surveyors 
in the n.w. Provinces [ 346 , 348 ]. 

Under the old system, when a surveyor was absent on sic,k leave, he was permitted to draw 
tho rece.ss allowanci^ of rujjeos 250 by tlic special Survey rule of tlie 10th July 1823 [ iii, 33 .J J, 
blit since the estaUishmen t of average monthly'-salaries. Surveyors in the case of authorized 
absence...liaVO been allowed to dix^w a moioty of their salaries. ... 

The salary of an Assistant Siirvey'or is rupees 250 a month. If plained in idiarge of* a survey 
during the absence of the vSurveyor, he draws the forfeited half of the Surveyor’s salary in 
addition to the half sfUary^ of his own appointment. This is also tlie General Staff* rule, and 
under it Lieutenant Sherwnll will draw his allowance of Ks. 388. ... 

Tlie Surveyors in Bengal ( with the exception of Lieutenant Siddons )'' at first drew onlv 
tho allowances of A.ssistant Surveyors. ... On the representation of Major Bedford, supported 
by the Board, the Govin-nriient were pleased, under ilate tlie 25th July 1833, to grant tliem the 
allowances of AMslstayit Survei/o7\s in Charge, or Rs. 388, and to Lieutenant Thuillier, as the 
reward of peculiar merit, tlie salary of a Surveyor in the n.w. Provinces, or ruf>eo 8 526®. 

The salaries of Lieutenant Mathison, and Lieutenant Smyth, and Mr. Fitzpatrick, were 
raised to the same scale by' Government orders dated 30th March 184P. 

1 BHC., 26-39 (13). > BRC., 12-5 40 ( 28 ). * from DSG, 11 --2-40 ; bkc. 12-5-40 ( 62 ). H\nmoi\ 

Chamber. Govt, of I; 23 3 40 ; C(i. 4 4-40 ; bkc. 12-5-40 ( 53 ); DDii. 410 ( 84 ). *bkc. 19 12 42 ( 5 ). 
•dlb. 37/82 ( 81 ), Gva, 14- 7 42. ’being an Kngr., he was qualified for full allce. * bkc. 25-7 39 & 
30-3-42. •from Rev Bd. li>. 20-1 43 ; brc. 6-2-43 ( 12 ). 
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The surveyors eniployod in the Lower ['rovirieos in .lannary ISl.'t were ; 

I,it'ut. H. 'Ifiuilljrr ... Kb. r>2<'t }V rmatirtit ('aciifir, (Ifj'iitfHl to Patna. 

«• 'V ••• on ), ;ivr Patna; on mil, (itiiy. 

,, W, S. Shrrvvill ;lss T<'rn]M)rary .'V^^.'^Htant in eh. Ik'itar Siirvry 

n. ^ . strjilion .. 2L:; u-avr Hrl.iir . on mil. tltity. 

., K. -M.’ithi.son .. ,>2(t Prrm.aiirtit Miilnaf)orr, 

Mr. J. I'itzp.'vtrirk ... I’rrmaiirnt Purnrali. 

Lirul. K. Smyth ... nof, Prrmanrnt Cnttack. 

rhps(^ olfir-prs aro Hot down as pprmanontly omployo i, althouiih tfioir mspoctive survovi^ 
nro rapidly drawing to a closo, beoatpse, Ini I tho .siipvoy of tbo settled provinces continued, so 
nls!t would their ornpltyymontb 


Rkvknpi: Svrvkvs Rombay 

Fhoiioli Jervis s survey of Soutfi Konkan had Iteen suspended from Ist June 
isao [ in, i/J ’ I Ins assistant Dowell had remaimAl on duty wiMi tht* rolleetor of 
Katn.aynri, assisting “in various ways eomuaded \\ith tlu‘ nianagtanent of the 
district, ^^'ith ail the details of wliieli ht is intimat(tly eonversaiit Tn Ftibruary 
1 S 33 he was nominated for duty undt'f the (/olleetor ol*Poona to cheek the im^asure- 
rnents of Ihdngle’s .survey [ iii, 431^ ; iv 4j() n.j J ; 

11 is Lordshi]* in Council conceiveei that, from the experience which that officer had acquired, 
hf‘ will he able to throw much light on tlic Peccan survey and assessments, and to ascertain by 
measuring a few villages...surveyed by Mr. Pringle, wliether tlie moasiirement is correct and 
fair, and to report liow those employed under that L^entleinan liave executed the work^. 

Dowell liad. it.ovA‘V( r, alrt^ady been grantfsl a mtHlical ccrtificvitc, and died on 
his voyage to England four months later. Jt M as under tluhse circurnst,ancles that 
ShortrcKle was caJhMl away .from his triangulation, and employed on t(‘sting Primde’s 
work [ 2 ;(). J. On proof of the uiitrustM’orthiness of [tingle's ineasnrenients 
1 ‘-biS b ], instructions for a new' sur\ey were issued in March 1S37 ; 

The Bucoosa of tlie survey depend.s so completely on the conduct of those to whom it is 
entrusted that, in his selection of the military officers to he employed, the Governor in Council 
ha.s been Jed mere by their reputation for temper, diseretion, and knowledge of tlie native 
languages, than by their })roticiency...as .surve 3 ’'ors. 

To ensure ro.rnlarity of system, ... Govorninont have S(!leetod Lieut. G. \Vm<>-ato whose 
civil situation....A.ssistunt to the Principal Collector of Poona, will remove a?! ciifficultv 
about his military rank. Lieut. tVingate i.s. thorefore, appointed Superintendent of the Rev2 
nue Survey in th.-Deccan, with an increase ofRs, 150 per mensem to his present allowances 

The Governr.r in Council has been pleased to appoint as his assistant .Mr. w h Boll— 
formerly of the Engineer Institution [ m, 384 j—on a salary of H.s, 200 por mensem. 

^ The surveying ollicera should procooil immediately to...place themselves under...Lieut. 
Wingate, who will k(<ep them together, and employ them in one district until they are tho¬ 
roughly acquainted with the dutie.s and, as they beeomo availahks ... the Principal ('olloctor 
should assign tliera districts. ... The .surveying officerg should continue...for at least two seasons 
in the same talooka, till...sul!iciontly experienced for an indepondent charge. 

Staff pay...is fixed at Rs. 200 eacli jier mensem, with...office allowance...Rs. 75 per month. 
Until Lieut. Ayrton pas.ses in the .Marhatta language, and until the other officers be reported 
competent...by Lieut. tVhngate, a moiety only of this.,.is to lie drawn. l)ut...th(! full amount 
with arrears is to l.e drawn if this ordeal he passed within six months®. 

officer.s tints appointed, in addilioii to Alcxandor Ntush of Endneors alrcadv 
on revenue survet, were Ayrt-.n anddaisford of Artillery, and Lellasi.s, Dimde 
Wells, Davidson, atid Robertson of Infantry ( j -d J. all but Avrton and Diogle 
being found ooni|)etont to drew full staff pay witl. arre.ars from date of apradb- 
ment. In dannary 1.^39 tlie IRo-enm^ Comnii.ssioner reported that all had passed 
an examination in tii(> Mariitha huiguage except Wingate and Davidson ; 

Colloquial knowledge obtained by Lie.ut. Wingnte,..is quite sufficient to enabio tiim to 
conduct hi.s public duties, and...this officer both speaks and reads Maharatta with great 
fluency. ... Lieut. Davidson...has acquired a .sufficiently extensive acquaintiwice with it. 

At the time,,.Lieut. Davidson joined the survey no intimation was given to him regarding his 
having to undergo examination^. » « » 
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During 1S11 progress was eramp(Mi by the recall of several officers to military 
service during the Afghan campaign, and Wingate writes in September that 
six oflicors, viz., Eieutonants Oaisford, HolK^rtsou, Cuptaiii Statlior, Fiuinin^, PoIlv» and 

Forbes, vv^oro withdrawn...to join thoir roi'irnonts on tiold sorvicc. ... Tho ostablishinonts of 
two absent oiTicors wore transibrrod to Messrs, B«dJ A Price ( 306 ], the latter beiriL- at tlie same 
time appointi.^d acting Assistant Sii|)erintiMident, andt be all-jwanco for native establishment to 
Lieut. Nash, and Cafitain Land.ni, and myself, increased from Rs. 500 to 700 per mensem. 

Idle firogress...is, of course, very diffenMit from what it would havn’* becMi had nt» officers 
boon withdrawn, but it is yet considerabhd. 

About the same time he (ircnv afdauition to 
the inadequate romurieration of the tiUro[)ean otfi(*er.s, ... a striking contrast to.,,tlie revenue 
surveyors of the North West Provinces, when*...the most able...officers in the (dvnl and military 
services are retained by...a lilx'ral liinl grarluate^l scale of c»molument. In the r)e(*can surv'ciy, 
on tlie contrary, there is no prospoct whatever of adv^iiiicement. ... We siiall vainly expect to 
prevent a (Constant...succession of rdianees among the European officers...while the emolu¬ 
ments.. .of tlieir appointments continue in every respt^ct inferior to tlio.sc. of the most subordinate 
grades in other departments^. 

The Directors liad (pn^stioued f lu^ propriety of allowing military officers any 
hand in tlu^ settIcanent of revaames, hut }u‘(‘e|)t(‘ j the (explanations given | > \ and 
approved a n'viscnl s(;ale of allow.i.nc(\s ; 

'To Lieutenant Wingate as Snperintisident of tin* survey, an allowan<*e (►f nij>ees GOO per 
mensem, with an additional allowance Rs. loO so long as he shall exercise the fuiKdious of an 
assistant Coll(M'tor in addition. ... 

To each of the officers (unployed as Assistant nndc.r him, after liaving comydeted a service 
of two years in the deyiartment, ainl...<jualificd to take iiidepinident charge of a survevY an 
allowance of Rs. 500 per iiKnisern. And to all other offi''ers...of l(>ss than two years in the 
department, arid until...(pialilic l for th<* indejMSident charge, .. Rs. 250 ):)er mens< 3 m. 

Tluvse consftlidated allowanctvs are to lx* inclusix'e of every it(*m...whatso(^vmr, ... witli 
ex(‘option of t fi<* amount alhavrsl for ivstablishriKsit, an<l the iiKU’easivs arc to talvc effect from the 
date of the receipt of tfiis dfvs[)n,l(drk 

Tn November 1841 VVfingaf e 1 ook to Eurofie, and Nash took o\ <‘r charge 

reporting that- Ids assistants wm'e 

Capt. Landon, and Messrs. Prici^ A, Bell, wlio fiad Ix'eii enijiloyed in tlie precoeding 8 eit.son, and 
Lieut. W(dls, win* had been aj)[)oinf.<xl ju.st in tiiiK^ to take charge of the estabiishmeiU employed 
under me when assistant. ... In the following montli Lient. Evans was appoititeiJ...aml 
attaclied to Lieut, Wells...to li^arn liis duty, liut almost immetiiately...Lieut. Wells himself 
was ordered...wnth liis rogirrumt to Siiidi*, and thus the suf>(n*inteiideiice...(ievolv('d on Lieut. 
Evans befon* he had more than a few days e.xfieriencfA. 

By x4ugu8t 1842 five of t nine assisf.ants wer(‘< alismit on military servit^e, but 
after some diseussion it was doeidt^i to (uintinue to employ military ollieers in 
spite of the risk of their re'ieall to military duly after Ic.xirriing tlieir work j ^O') - |. 


Nominae Rolls'* 

(Jkeat Tkigonometrical Survey 


Nainr 

t-oriie 

inent 

G.T.S. 

Previous Survey 

KemarkB 

BOILBAU, A . 

Hrn. KnRrs. 

April 1832 

Topo. Svy., AlIahilhAd-Agrrt, 1827-8; .Agra- 
Bliaratpur, 1828-32, 

refld. 24-13-38. 

BEtBOMAN 

. Ben. Art. 

12-3-32 


d. at sea, 17-4 -35. 

DC Vkrnet . 

. Mad. Inf. 

18-3-40 

Topo. Svy., Malabar, Madura, Hdbd., 182S- 
36 ; read., 1836. 

read, g.t.b., 1854, 

KVIEEST 

Ben, Art. 

26-12-18 

Houto Svy., Java, 1813-3 ; Telegraph Svy., 
1817-8. 

8T8., 24-1-23 ; 8G. A hts. 
8-10-30 , read. 10-12-43 

Uarfoeth 

. Ben. EiiRrs. 

13-10-43 

... 

resd. Aug-, 1847. 

,Taoob 

Bo. Engra. 

14- 1-34 

... 

resd. 11-1-43 ; Mad. Obiy. 
1848-‘U). 

JoiriB 

. Ben. Engrs. 

4-5-3.^ 


re«d. Got., 1840. 

MACPOlfALD 

Ben. Inf. 

12-3-32 

Kev. Svy., 1828-32. 

read. 1-9-35. 


’ no HC. 14l t 'IS42 ( 40-50), 20 9-41. ^ Rer. Nry. ( India ). ISoO ( 370 ). ' kc. I41H/Ih42 

y 13 _4), 0 12-42. MV). 1414 1S|2 ( 127 0 ), 7 0-42. ■’/. Biog. Xctc.s o\ i*})f ('nr Bo. Kc\. Surv ov'or.s. 
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MIhlTABV 8 uBVEV OKS 


Nainw Corps {’irst Apptp. 




Ro murks 


':')MMANNBT 

Rbn^y 

Righy 

lUVTCRS 

SliOKTKKOK 

Waugh 


Engru. 

Ben. EngrR. 
Ben. I'^ugrB. 
Bo. Engrft. 
Bo. Int. 
Ben. KiigiB. 


7-1-35 

23- 7-32 
7- 1-31 
10- G--12 
10-10-38 
2- 7 32 


Road 8v.v.. 1020 30; Topo. Svy., 
Brulim:i]mtra R., 4, 


I)('«'ruii 1824-8: Ik). '] HR., 1828-3C. 


re.ml., 1-5-37. 

ret., 1-1-54. 
rrisd., Aug. 1831. 
rtstl., 1853. 
resd., 1845. 

SG. A STS., 16-12-43 to 
Mureli 1861. 


Wjbbtkrh 

Ben. EngrM. 

7- 1- 

31 

to s A M., G-9- 

-34. 

Wiuoox 

Ben. Inf.. 

2/- .i; 

32 Ib-^. Svy., 1823 t ; td-ogl. Svy., AsRUm, 

I.*-!') - ; lopo.. Br[>trft. Ji., 182S--:i2. 

Astronomer, Lucknow, 

5-2 35. 



ToroGKAPHK A!, SiMiVicv : Madras 



( AMPBRLL 

inf. 26- 1 

-30 

vh, S.’dvrn.. i.Mite, 4 4. 

to duty.. 

March 1844 

lJU VlCKNieT ... 
1367 ] 

liif. 5- 2 

-28 

Midubur, .Mmiuru, 1S28 :’.2 : lldbd., 1832 
-:: ; eh. ls3;>-6. 

ret-d., 1 2 36 ; 

to OTS. 1840. 

Hill 

Inf. 2-10 

- 2 U 

( jrear>i, 1820 31' : Nelloo , ].s32-33; Oan- 
juui. 1^33 1 , eh. l'riehiiiop(i|y, 1834 6 , 
(iunjam, 1836-41. 

furl.. .1841-5 
1845. 

; GTS. Feb. 

MaCI'HKHSON ... 

IfiC 24- 6 

-31 

Hdbd., ; <'h. Nvllurc, 18‘.’.,>-6; Gun- 

wim, 1830 7 ; N fill lie, is::7 : 1841. 

resd., 1841. 


MONTGOMKRIIt 

Cav. 9-11 

-24 

MMt., l.sio-2; Mil. Sv\., k-16-7; Oeceun, 
l.<2l- 2. ; OSG. .Ai.-idra.s, 1824-33. 

to mil, dut> 1- 

-9-33. 

.MORLAWO 

Inf. 12- 2- 

-2.8 

Hdbd., 1828; eh. 1820 32 ; 18.36 48. 

resd., 1848. 


RYVJ18 

Inf. 7- 7 

-40 

lldbd,, 1.84G ; eh. ISellore, 1840-2. 

10 mil. duty, 2 

: 9-10-42. 

Snkll 

Inf. 3-11 

-2.0 

MML, ISOS-0 ; 1814-6; inoli., N. Cireurn 

1820-32; Nfliorr, 183:.-3. 

rend., 1-7-35. 


Warp 

Inf. 


OfiBy. Sell.. 1708-1800; Mysore A Ceded 
lusts.. 1800 0; Ivns., ISO'.); Mud. no., 

rcsd., April 1834. 


ell. rnpo. .‘''Vyfi-. lhl6-34. 
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AbHOTT, J. 

Art. 

Ooi. 1835 

MiJttr.a : eh. I;;ireill\’ , 1 eb. 18;ki. 

ABBOTT, S. 

Inf. 

Jan. 1837 

Grkjir. A < awnpoi*', 18.38 ' 3 , Lainla A J.i.oipiir, 
]84t) ; .lliaii.si, i.-' J! 2 JaKauii, IMl. 

BKDFORl) 

Inf. 

1821 

eb. Salia.v\MO., 18i:‘J-:k>; j.jil. dtily A.ssHTn, 1824-6 ; 
itSG, .\l|bd., I.s3;,:-7 .; t'aleutia, Ls3S-42, 

liiilND 

lijf. 

April 1836 

Aligarb , eh. A/amgarh, tforaklipur, 1837-8. 

Brown 

(nf. 

1822 

f>elhi. 1822 6; eh. 1 [)|>ert/n/55, 1826-3.7 ; HiaKar, 
is37-8. ; 1)1)11., 183S-9 ; Sikii tales, J 84 1 ; 

.M ii.saoiine, 1841-2. 

r.ROWNB 

Art. 

1822 

ch. N. MoraiirdiMd. l.s22-42 ; mil. dut> , C.aehrif A 
Burma, 1824-6. 

Foerton 

Art. 

1835 

ch. Moi.ghyi iV I'duiKtdj.ur, 1835-8 ; Ifijli, 1838- 9. 

1.1,1.18 

Art. 

1837 

eh. Monghvi A Bling)d]Mir 183/-40. 

1 t i.ca .ssoN 

Inf. 

1838 

Cawntior)-, 18.38- 9; < ileHijiur, 1839-40, 

l-OUPYCK 

Art. 

1833 

Agra 18.33-4; Azaingarli. J 834-6 ; wil b ch. troiri 
1835 ; (iorukhput, 1836-8 ; Agra, 1838-40. 

FKASKI'., <i. 

Cav. 

1826 

1 Pfier (iofih, 1.830 -2 ; ch. Bareilly. 1832-6. 

I’KASJ K, .1, 

lAigrs. 

1837 

Drinaa, 1837-8 

grant 

Inf. 

1838 

Allali.ibad, Banda, llamirj'ur. 

Hopgks 

Inf. 

1826 

.^uhar.ani'ur, 1826 e ; eh, Sundarliati!-., 1828-35. 

Hl’TTON 

Inf. 

1888 

Agra. March/April. 

Lawkencb 

Art. 

1833 

ch. N. Mrdbd., 1833 ; I'rkbd., 1833-5; Grkpr., 
1836-7 ; Alibd., 18.‘>8. 

Macdonalu ... 

Inf. 

J^28 

Asst. SahAranpm, 1828-S , ,8alja.svftn, 1829Mf. 

Math ISOS 

inf. 

1838 

in ch. MIdriapore. 1838-44. 

Maxwui.l 

Art. 

183 s 

Asst Agra, 18,38 40 ; ch. Agra, 1840 ; ch. (.Ihazi- 
pur 1841 ; Benarea, 1841 ; Bihilr, 1842 3 ; Saraii. 

riiri.Lips 

A rt. 

183('. 

ch. Tipperah, 1838-41. 

Rim) 

J Ilf. 

1 833 

Saharanpur, 1833-4 ; Muttra, 1835-6; Gorakhpur, 
1836-8. 

SHAKK8PKAR ... 

Art. 

Jan. 18.37 

Afi-st, Gorakhpur, 1837-8. 

StlKKWlLL 

Jnf 

183s 

AsHt. Cavvnpore, 1838-9; J.cave to Cape, 1840-1 ; 
eh. Gaya, 1842-3; Rev. Svya., Lower ProvB. 
1841-54. 

SlDPONS 

Encrs. 

1834 

cli. Chittagong, 1834-40. 

SIMMON l»8 

Inf. 

1824 

Asst., Delhi; eh. Delhi; 1829 33 ; Azamgarh 
( W ). 1833-5, 

SMYTH 

Art. 

1837 

ch. Cuttack Central, 1837-43; furl., 1843-5; 
Lower Bengal. 1847-57. 

STKPillN 

InC 

1837 

Grkpr., 1837-8 ; Alibd., 1838; ch. Ftpr., Tlrorpr., 
1839 ; BAnda, Benarea, 1840-1 ; Gaya, 1841-8. 

TllUILLIKR 

Art. 

1837 

ch. Jainlla, 1837-40 ; Purl, 1840-1 ; Cficliar, 1841 ; 
Patna' 1842 ; Sylhet, 1842--4. 

Tkowbr 

Art. 

1837 

ch. Purl, 1887-9. 

Wkouohtois ... 

Inf. 

1821 

GTki)r., 1821-4; mil. dutv, Arakan, 1824-6 ; 
ch. Grkpr., X820-30 ; to mil. unit, 1830-2 ; 
ch. Muttra, 1S33-5, Agra, central dod5, 
1835-41 ; Mlr*Apur, IMarbada Terry., 1841-2. 


to mil. duty. Sept. 183S. 
to mil. duty, oet. 1S42. 

ret., 1-1-43. 

to mil. duty, Sept. 1838. 
tei mil. duty, Oct. 1842. 


to iiiil. duty, 1842 . 

resd., Aug. 1830. 
rt-gfl., 15-11-40. 
rend., Oct- )S40. 
re.sd., 1840. 

resd., E(d>. 1836. 
lea\e (m me., 23-3-38. 
d., Banda, 22-8-41. 
reed.. Dee. 1835. 

Served one month only, 
to mil. duty, Sept. 1838. 

to GTS. (367 ) 12-3-32. 
furl., Feb. 1844. 
lefid., 1844, 

furl, on mr., 18-2-41. 
to mil. dtity, Sept. 1888, 

to mil. duty, Sept. 1838 
Brof. of Svy., Sibpur, 1856- 

resd. Oct. 1840. 
to Clothing Bd., Feb. 1835. 

read., 1857. 

Rev. Svy,, Punjab, 1846-51. 

furl., 1844-6 ; BSG., 1840- 

61. 

read.. Rov. 1839. 

mil. duty Oct. 1842 ; DSG, 
Caleutta, 1844-7. 




Nominai. Rolls 
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Revenitk Surveys : Bombay 


N»raf 

Birth tl 

Death 

Fattier 

CorpB 

Highest Hank 

Survey Service 

ANUfiHSON, (leo. 

Sligo. Alex. 

h. 14-3-22 
fi. 19-de-85 

James AmlerRon of Brechin co. 
/Vngu.s, mereh. 

1 nf. 

i.t Gcu. 

Deee.ali, 1841, till after 

AFDBR80N, Wm. 

Coussriiaker 

Ayrton, Frederick 

h. 10-8-22 
d. 31 93 

Tilog. N,(*te» 

JU)bt. Anderson, Bolicitor, of 
Herefnrd. 

Inf. 

Gen. ; csi. 

D*-ecan, 1842 till afU^r 1860, 
Svv. cV SUmt. Oilr. Berar, 
1870; C^mnr, SMC 1877.. 

Bbllasib, John 
, Brownrigg 
BoYic, Henry 

h. 12-806 
d. 10-. 1-90 
h. 7-808 
d., MarBoilles, 
16-3-73. 

Geo. Hiilcbins Bellasm. 

Lt.-Col. Wm. Boyc, B<.. Inf. 

Inf. 

Hon. M Gero 
Inf. 

Hon. Lt Col. 

Jxccan, 1837; ndi, duty, 
1839. 

Deeean, 184 2 tc mil. duty 
1847. 

Davidson, David 

Biog. ^otea. 




Day, Henry Jolm 

b. ;;()-i-iy 
d. 187 2/7 

Henry 1 raningljam Day b;mker. 
SwalliiTii, Norfolk. 

inf. 

lit. (’ol. 

Nanlk, 184!L.s; mil. duty 
1848 32; r<'v.sv\. IS32-9; 





SO. Sind 1856-7 ; lel, 1872/ 

DiOGLU, Hf'iiry 

Wad ham 

b. 1 soil 
d. 184 i 

Henry Wadham Diggle, Bo. os. 

Inf. 

I»ecean, 1837-8. 

llVANS, Wni. Edwyti 

d. aftt r 188.S 

John Fvaiis, Murgl. inst. maker, 

()/ \^ allhamulou. 

inf. 

Hon. (k)L 

Deccan, 1841 ; (ill afier 1844.; 

Fbnmng, Henry 

b. 11-8-12 
d., DliArwar, 
1-5-34, cholera. 

W m. Feiimnp. 

Inf. 

C-apt. 

Deccan. 1839; mil, duty, 
1840. 

FORBttb, John (ieo. 

h. 4 -2-11. 

(1., Bombav, 
2(M-0U. ' 

John l'(>rbe.‘i-MitcheH, of co. 
Atierdeen 

Tnf. 

('apt. 

Defeat s, 1840-e_ 

Fran ns, John Thoa. 

b. 16-2 19 
(i. 4 8 96 

l-enjarnin Fr.anci.s, of (inist, 
Norfolk. 

Inf. 

Gen. 

PM(. 1842; Deccan, 1850. 

*'■ stJtitt. Cotnitr 

1871-T. 

GAlfiFORD, TllOB. 

I'.iog. HoUn. 




I i AN DON, Samuel 

b. 2:^-8-04 
d. 9-9-90 

Philip Landon, proctor, (’ape 
'low to 

Inf. 

Bt. Lt Col. 

I)ece;in, 18;!9 ; mil, dtttv 
1^4 5 1, I»H'can 

184I--8. 

Fash, Alex. 

Biog. Motes. 




Pblly, Henry 

J oaeph 

b, 9- D18 
d. 10-12-91 

John Hinde Pelly, Bo. OP. 

i nf. 

Gen. 

Deccan, 1,S39 ; mi), duty. 
1840. ^ 

KOBRKT80N. GcO, 
Henry. 

Biop, Note&- 




Scott, Edwin 

Luddirjgton 

liviiip in t SH9 

Itoid. Scott, of DakiandB, nr. 
Plymouth. 

inf. 

Hon. M Gen. 

Der^'an, 1841-53: 18.52. 

Statiirk, Wm. 

Carlisle 

h. AVI., 4-108 
d. 27-9-03 

Hon. Pi. StaUnr, f>r Nevia I., 
WI. 

Inf. 

Hon. Lt Col. 

Deccan. 1839-47. 

Wills, FranclB 

ChaB. 

bapt., 12-D07 
d. 18-.S’90 

Francia Bialiop Wella, of Alexan¬ 
dria. 

Inf. 

Hon, M Gen. 

Deccan. 1837; mil. duty, 
1842. 

WINOATR, Geo. 

Biog. NoteB. 






CHAPTER XXII 


('IVTL ASSISTANTS, C.T.S, .V I’OPO. 

(iuKAT I iiiGONO-METiiiCAL Si RV KY ; Suf)~Assi,sta7its Special Appoint we fits — 
ToporiRAi’HicAi. St rveys ; Madras Bombay Nominaj. llor.f.s. 

I N J .^‘iU the rour assistants whom Kverost had lott in 182.1 wore employod on 
tlio longitudinal sorios that was nearing (’ahndrta. Olliver and Uossenrode 
wen* exfierienciRl surv(*yors wlio liad served with Lamhton from 1807 [ ii, 340 ; 
Til, 4()i- j, 4g() |. 'rorrick and Peyton ea(‘}i had about-seven years servic'o. On the 
new work IN'orest did not exfiee.t miK‘li tVorn any of them [ do I !; 

I WJ%S to now MiHtJiods, rnako raysidf pro(ioiont in ttiiun, and ttiori instriKtt my aub- 

ordinatos in thorn. ... TIo* ()!<1 assistants wore the l.wst to bo of us(\ and tlio most dilTioult to be 
instruotod. ... (Inly....Mr, J. Eoyton has over bocorntr a firofioioru in tho use of the now inatrii- 
nionts an<l tho now rnothodsk 

He asked jiermission to bring the whok* party in to ( aleutta for the rains of 
1S,‘H tliat tliey might biing uj) their eo!n[uitations under Ids immediate supervision, 
and b<^ at hand for tln^ measiirem(*nt of the ba,s(vline [ .|8 | ; 

The porio<l has now arrivird at which it i.s usual for tho ostahlishrriont of tho (droat 'rng- 
onomotncal Siirv'cy tc tain* shelter against tfio .s^AVority of the rainy season, arnl as it wall be 
a great pnhlK* (HinviHuerici* that they should Ire as near my olhce as jrossilrle, ] beg.,.t}iat the 
whole ostalrlishment may.. {>roc(red...t(> (’alciitta [ y)A ]. ... 

riie salaries granted to th«* yoiing<;*r sub-as.si.stants are not on a scale to meet tho inirroased 
expenco to which they wall ire subjected. ... The salar\- of (‘acii...is 140 rupees per month 
from wliicli must Ire <l(Aduct<v| tbe cost and maintenanc.e (rf a herrse at ‘10 rupees at Jea.st, and of 
camp equipage and marcbing osbilrlislinitMit at not less than 50 rupees. 

There is. tlu'irefore, a net balaner* of only 60 Ks. wbieli is the pay usual I v granted to everv 
ordinary draftsman, whose sole duty is that (rf attonding at rny olfics* from 10 o’clo(;k till 4 
But tlie sub-assistants... arc |)crs(rns wlursi'' <p.iahlications, together with the hardshif)s tln^y 
have undergone, mark them as., ptieuliarly deserving of...indulg(‘nce. ... 

Taking shelter dur-ing the rainy si.vvson does in no wnse Iiherat(\..th<A (Ireat 'rngonometrical 
Survt^y from keeping up., .marching c staldislimeni. .and. therefore, tlien* is no mruins of covering 
the cliarge of houso-rent but b\’ the niT sum of HO Ks. [ ^ U f ... 

I hav^e alludfsl to tlx* (‘ase of tfie yomigiw suh assistants ; tliat of IIh* elder ones is vxAt liarder 
from their being family men. 

(dalliiig attention to the doarunss of all articl(\s of life at the Presidency, he 
asked t.liat Olliver sliould Ix^ aihrwed Tbs. 00 n montli, Possimrode Its. 70 * arid 
Torrick ami P(\ytoii Ms. .50 each, 'rids was allowml, (*xe(‘pt that Olliver was res¬ 
tricted to Hs. 70 as in I 82.5 ( iii, 45 ; |-. 

For eight- surv(*y [)ai‘ti<As [ i ; |, Ifven*st estimated that be would want an 
establishment of I (ddef Oivil Assist-ant .5 Assistants 1st ( dass - .*{ Assis¬ 
tants 2nd Class [ 471 j and :U) sub-assistaiits. lie wanted these last schooled to 
a tliorongh acquaintance with, and facility of using logarithms, the common rules of arith¬ 
metic. vulgar and decimal fractions, the use irf algebraic signs and s\mil>ols. so that they might 
apply the different forraulav.. without f<?ar of error—a knowl(‘dge of tlie fundamental rules 
of plain and spherical trigonometry, and practical geometry -a knowledge of the common 
methods of drawnng plarii^ and writing a good legilde hand, both as writers and draughtsmen 
ddioso art* things whieli anybody «‘ari learn who is not ineorapotont of mind, hut what are 
of more eon8(*qu<Ance than th(5se arc? the habits of ohedienc^e and assiduit\—the ability to bear 
toil and exposure to fatigue and climate—the disposition to regard their profession as tluAir 

particular world and delight — without roluctiinee to devote theraaolves to a forest life _ without 

a lingering wisli to return to the society whicdi they have forsaken^. 

' Everc-tt ( 9 ), 'from SG. 1 6-.'U ; DDn, 26 .t ( 19S-260 ) ; bvtc. 17 l)-3I ; DDti. 2H.3 ( 287-8 ) ^DDn 
265 ( 2H1-9I ), 12 10 ;il, p;ir,i,> 7s 9, 8S 91 ; inir. 4 -6 .32; DDn. 2S2 ( 6S 9 ). 
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(-KRA r 1 KICONOMETKK A!, Sl’K\E\ : Si H-ASSISTANTS 

OIJ]\or S as ('hiof Civi] Assist .i-u, .>n ils. <;oil a, month, was duly 

samtionod liom It-h duii».‘ isMiV uit'i |)i«)S|m)c1 <.A a i . aiicruHait iip to Us. l,o(M>h 
As ail ininn‘diMt.‘ si,u t lAoi' st lia/l t.o rolloit a It-aui for t,li(* laaso-lino iiioasuro 
mont. had alrranly found a faoi,nsin^ rocniit iniKMM'La* L»Mran, roaontlv an i\( h 1 
li’oin Liiajaiaj, who was h-'tsuaiil into tao ^omputin;^ as suhsritut.t^ (d)' Ihu^s 

i dd-'J- ‘>orrowod (dunnoi- Doyie from tiio Artiliory, and 

Sergeant .Mnrj>!iy <>f tlio Biiildia'j: 1 >a|).i?aiu ait, ... in rvcry respeet a person far abo\'e what 
IS ordinarily met with amon^^t t!i.. so],ti.;ry m tins eoantry. lie is an ('xeellent priVtieal 
iiieelianie, a neat ilraftsmaa, an 1 a man of som-* matliomatieal attainm ait ; ... lie learns with 
fatality, .■i!id is in iiistm »n s ml dlia ait. an 1 tliorongniy fr-ei fr<>m tiio \nee of iii ebrietvn 

It wifi Iv' iieeessmy to .a-.«.-t so\-eral stativai tow.*rs for the tngoaoinetrieal operations, and... 
Sergeant .AInr|tnv u ill h * -“X • imL^dy vafnablt* from his praetieal knowle l:j:e of Iniildirii.:^. 

Mnrjtiiv' w-as appointed s(d>-assist,ant 1‘rom I4tl» Fobrviarv 18152, Imt not allowed to 
fonnt' j)rt‘\ i'ins sort ie*’ m t lm 1 nih]i?io d.epartins’iit.. U'lr to lo^ik for furt.fior military 
pf'omotion. 

\V. A. vimm's. Olio of [[odirson's roerni's *>1 isdl | ni. >o ; |, ws'is tn-a.nsforrmd fjoin 
idle noe.onm’ Smwoy otlioo. fmt. for 1 !io iw-d. lAo'-rost ha,d to rooruit tdi*^ nv»st likofv 
f>'' d I.ois. fiy i;i<* on 1 oi 1 s.‘>2 he had o*oi '.ii;od !4 ti]i])ronti(‘os, inojudino t4io 
iionjnii oom[‘ntor. Hadlianat h Sieloihai . IN-Mon ha*I hocm t-raaishn’rod t-o Idm com- 
[)Utmj- ofh-’o as Ihpnily (dompntbr, so l.lmt tdi*' ant hori/.cvl (^sta.hjishmmd of 2(i snb- 
nssis I. tats compri sod in a■ !d ifi* m t * i 4< *sop) i ( h!i\ or. and in ori i(u’ of apjloni tincnt'h 


Win. ile-sf-ai'Hie 
M KOM V 1' ’O'icI; 

, \ . .foil' .s 
\ K lil'iIi lN 

I!. j\. ]>' tit.-;0.1 
,1 O', Aonstreng 

Sf'r'L’*’I III (’. \Iiirf.i!i\ 


A. 'I'uoh-k 
\V H. l orm r 
A. j (. S( ii;!\ 

l: jvM.-i- 

ha. jli;ni.'it ii .Siekdliar 
h (t 


i'. ,^ioT^ lT ^ 

It. < la rl'.snu 
< h . I.ane 
11. Kr< laii 

'O', .tf etin, t'oni >Ta(iras 
(h-e. Trrry 


TIu^ folfowdng U'l'ins of stno icc wcro l.iid dowm ; 

Eaeh [>erson will he required.. to ser\-e loj- ft years imd*er ])ain of forfeiting uiio half of what 
tie shall liave actually recoivetl as fiay [ 304 j. 


A S’lh-Assistant on a irnissieii lieiongs t * the .‘Ird Class, and will be entitled to a salary of 
107 s.i. rii|)ees per meiis-en. made iij) or .P.iy, 50*—Tent Allowani'o, 40 -Llrirso Allowance, 17, 

.A Siili-Asmstant wn > sliall ha\''‘ -erv-' I three entire year.s in the 3rd Class ( ()rovnd<*d tliere 
is no ()h\’i )us elia.rge of mi'‘’''<>;i ImU against Inin, an I tiiat lie i.s ahir to pass an examination ), 
shall l)'‘ a Ivan:'*' 1 lo t!i * LOel (.’lass, an.l he entili*' 1 t » tfi ‘ in *nth!y salary of 140 sa. Its. —.Pav, 
G4 Tent Aliowain'O, iirdtiding earriagm 4(> —Hor.s^' Allowanee, 30. 

.A Siih-Assistant wde* sliah liavi' '•irTved tlnve entire \ ears i:i the 2nd Class...shall he advanced 
to the 1st Class, and b ’ entitled to a nr ni Inly srilary of 173 .s<i. Its. ...Pay, 0.3 - Kent Allowanee, 
including carriage, 5o -Horse sMtiwan'’**, 3*), ... 

ddie Principal .Snh-Assistant,.,i*eeei\’es a si«!a.p\' of 400 sa. rujiees per montli, viz,, Ihiv, 
295 'Tent All*>w;inee, in' ludmg eariiage, 75 llorse Ajl*>wanee, 30. 

Tli*'re an' n<» fixed isfliee hours for Snl>-Assistiiiits as for olllee iderks. ddiey an* con¬ 
stantly lialile t>' f*e called upon at any tinx’ -*r the day <:»r night when tlie *intv of their station 
recjuires, ... hut...e\s’ry otheer at the, jiead <>f a fiarty will refrain from (‘ailing unnrM'cssarily 
upon Ills suliordinates, e>r‘ harrassing tliem, an I it is a fixe.I prni' iple of’ the Croat Trigonometrical 
Survev that tln' -Sul) .Assistants are to I).* Icvl t** t!)*'ir duty l»y kindness [ 37 Q J. ... Hut when 
, ,ni(‘r<‘ly tli*^ ordinary work of e*»mput.i.tlr)!i is to !>*' exceutr'd. the ol'fieo liours are from 10 
in tlie morning till 4 in the ariernojn. 

Anv Sub-Assista:it who sliall have' s,'r\'e<l with the Croat Tri.gonom"tn<.*al Survu'y to Uie 
satisfaction of liis superiors for a [>ei-iod of 30 years sh.ill be entitle* 1 to retire on a pension 
(s jual to the full net [lay of the rank h*' ni,;iy liaa e h«4d for the three Vf'ars preceding^. 

Dmirig Wiv taiiis and fh(‘ laftcr lialf of ls32 tluesi^ a|)])nmticcs w’oro f-raincd in 
the computiug ofhcc ami outof-doois }>\’ .Penning and (dUik cr. and liy th(‘ (‘nd 
of tdio y(gir had been distributed betwicen tlu^ field parties. 


E;u» to u. 10 .1 33 ( s 11 ): the |***,>.t a.i,-. left ■ on fi^ ret iron.t-iil , Is42. milti). t’sM ( 23 4 ) 

I 2 32, ' il). ( 70-9 ), Is 0 ,32 A: 2t)0 ( isi 5 tt-oi'. ‘il>. j Iso i> 1 , I'A in .32 ; s.inrtioMcJ Mil. 329 

of 22 S 3.3 ; Olio. coin}). M 9 S ; appli''.t hi.' to .M-elias est,, Tou . 1.3 11-33, 
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Wostorn who loft for the Paraniiatli series in Miirofi took Murray Toniok and 
Boihniu, and was joined later hy the younger d’orrick and "fhornton. 

Mac'donald took James ami {Senlly to tfio Biidlion series, vvidlst tlie Surveyor 
(ieneral brought liini two more in February iSIkT, Loane, and (aopley who had 
rep bleed Moran. 

Itossenrode on the (ireat Arc took Arms! roiig, Forster, and 'rulb>h, being warned 
by Fverest to ^'take great care to instruct my young sid> assistants in tlieir new 
duti(?s, and assist t Inun by your advice'’. 

Waugh and Ibmny took Radhanath Si(‘kdliaT' and Martin on thtu'r march to 
join Ivosstuinxhv l»ut in tnaking u|) their Ranghir and Atnua parties AVaugh took 
Armstrong and Forstia . v\ hi!st Ketuiy <‘hos(‘ d'ulloli and Lan(\ d’ix^v found 
l^aboo liadMTUitii Si<'dar...(>))C(tiout aiid sober...but, ... wliilo ho |)osst*sHos cxcu lien! [>rinei{)Ies 
aial an active inind, ... tio is so yomiK and uiifortriod in cliaraobu' that ttio (‘oustaat stiruuh 
of praise and .suc(x?as are rixpunHl to eiisum attention (<> the detaits of his dnt\ . lit? is nxidilv 
dannltni \yy dithmlties. ... \Ae, how<‘\’or, eonreive that with good and striet niaiuiLannent hbi 
eliaracter will gradually form. ... As to hi.s iiit(?lligonce, readiness, and gent*ral capacity, 
he is very intelligent, qni<'k, and /txit'ns, aixf- wlieti successful or excited by praise.'regard¬ 

less of [lersonal labour and inc.onvenieiuro. ... 

VVe tuive femnd Mr. Martin obedient jvnd particntarlv’ sober and qiiiig in his crirchict, but 
being of a...dull atid a|)athetic <li.sposition, wo (‘amiot conscientiously state he is either trnst- 
wortliy or iudustrions. ... \Vsinting...in zeal an<l aspirati<.ni, ... lie can never risetoanv^ emin¬ 
ence in a proh^.ssion w}u(;h demands both ability and devotioii. He is, however, a good manager. 

This report is tnadt> with the knowledge of the individuals wlioiii it affeiTs^. 

'rii(^ nMiuiining a])pront ici^s worked under Fverest and Wnbaix on the Dreat Ar(\ 

Vbirious casualties occurred during the tirst two or three seasons -some df'opped 
out'—otlicrs were recruited, Murray Torrick and Ikiib^au wore discharged in A|)i-il 
1833 on Reports from Wu^stm'ii j 50, yss | who, writes Fverest, 

on account of ill-liealtii, wa.s obliged to remain at Hheerlxiorn, and...directed...Mr. Torrick 
to carry on the work, ...and report...regularly every fortnight. Mr. 'rorriclv ap[>ear.s not 
only to have neglected to make .suedi rejx s’t, but te ha\a.^ treated liis su|)orior with impertinence, 
and to luvve made the egn>gi()ns and urqiardonalile blunder of fixing on two placivs as stations 
which were' not visible from i^ach other ... This is not tlie first complaint I have had against 
Mr. Torrick from Li<Hjt. We.slern. ... 

Mr. Boilean...is rc|»t»rtcd absent without loav^e. ... 'i'his i.s not a fii*st offence'^. 

The Surve^yor (Jeneral made bis n^port. and Coxornmenf issued tlieir- order’s for 
iminediatr^ dismissaf all vn it hiii sc\ (m weeks of W'estern’s i-c})(>i-t. witfioul tin* voun'-^ 
men being gi\im a.ny ofiportamilv foi' cx])bination'f Boilcau, indeed, pr-om|)tlv 
put' ill a circumstantial account of having goin^ f.o Mongbyr- for incdic’al atfmition 
aft'Cr r'ecei\ ing vi^rbal permission in reply t.o his writf rm a.]>])licatioii. He after-wards 
did \(u-y well on Tex cniK' sur-\'cvs | Kif) 7, ;qt^ ]. 

Macdonald was fort unaU* in having tln^ ser ^ ic(\s <»f dames, who w itli m> prm ions 
exf)or-ience of triaiigulation in the held '‘set himself seriouslv and stiennonslv 1,0 
work, ... and bids fair to Ik* one of the most elfectix o sub-assistants of tlie de|)ar-t- 
ment". He wa-s pi-(>mot(Kl from Rs. 200 to Rs. 300 a montli. Scnilv also was a 
good work(M‘. Macdonald had, howevm-, “to i-r^poi-t the deatli of that- firomisiiig 
young mail. Mr. F. (d-oplev, wlio died at Sangor-...aftiu‘ a lingering illness, arising 
from a malignant disoT’det ot t.he tluoat."k His other assistant . lK»ane, lutd a bad 
rejiort from Bridgman, on vvhieli Fverest nnnarked that 

Mr. LoH.no has now bc^on two y'oar’.s and two months in the department, and by this time lie ought 
...to have become competent to manage a small instrument in first rate sty lo. It is griovou.s 
to think that he is now reported to bo so rude in the handling as to render it un.safe to 
entrust one into liis hands. ... Some of tlie young men...who entered after Jiim are become very 
expert^. 

Thoro was fuiThcr ti-ouhlc laTci-—“lottcrs which arc termed impertinent by Lt. 
Bridgman ” and Loane leKigiied. 

AA^augb was moi’c than satisfied with the work of Armstrong and Forster - 
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They aro l)oth zoaloun and foii<i of thoir profesHiion^ clov^^r and full of roaoiin'o on oi oasione 
of difficulty. Mr. Anniatronp in particular a ^ood (‘oinputor, anti from posaosKifiL; the 

valuable quality of a ^ood constitution can ^o tlirou^h murfi fati^^uc and exposure^. 

Tlie (Iroat Arc parties at Dehia Dun in ISod included 

J. Olliver Esq., and fajiiily Mr. H. Keelan .Mr. W. ^Martin 

Mr. VV. Bossenrode Mr. It. Clurkaon Air. C. K. Dovc^ 

Mr. C. Murpiiy and family Mr. (J. IV^rry Ba])oo Iviidanath. 

Mr. NT. Kallonas 

d'hese had all been tlirougli tlu^ \(iry strenuous montlis fivun November 1833 . 
wlien Kvei/est. had torcod his tiiangles across f;he diflicidt diirnna (hinges plain 
[ 2(> 38 ]. Hi‘ spai’od none of tfiein, and it s])eaks liighly for Ins leadershif) and 
personal nvagnol.isin that they all worked their very best- in spite of a continued 
storm of lieat-ed lettei's, occasionally a])f)rociative, but often terocionsly angry | ;7 j. 
To Dove, 1 Itli Mareli ; 

I thank yon for your punctuality and attention to iny t»rdor*Hi, .\!l your l)}ue li'/hts were 
seen and could not have been belter managed. 

To Keelan the same evening ; 

1 have rtoon two of your blue lights. I)ut <uily got an an<glc with one l>eeause your time was 
Rt) irregular. ... 1 lo.st all your others, for tie' obvious reason that I was looking out for Mr. 
Dove’s lights at Dholri. ... You are tlie cause of tie* detcnliou of the (.*.amf) l)y this neglect of 
my onUn's. The otlier day when I ordered s«)u to comiueuci? at 4 you di(.l not. e<.>jnirjerjce till 
past 5, and now w'lien I ordered yo\i to corumene.e at 0 you begin half an hour l>oforo. ... 

If you laid seen liow punctually and n^gularly botli Mr. Dove at Dholn, and Shekli Ahmed 
at Saroli, biirnod their lights, you would sink into the ground for sliariuv, and, truly, it is most 
disgraceful that the .Naik of my guard c<in do cleverly what <.)ne ol tfa’ Suh-.Vssistanta of tho 
G.T. Surv'ey is quiti' unequal to | 412 j, ... 

1 send for your perusal a co|»\' of a letti'r whi<rh I have writter to M»-. Dove. Wlam shall I 
be abl(- t(.> write sucii a hatei* to you ? Yet Mr. Dov(' has not been (> months in the (TT. Surv^ey, 
and has no a<lvantiige over v'oii. ('xcept that he is alorl. and desirous to do Ids dutv'f 
scoffed at poor K(Mdan'.s admission t-hat ho had no w atch ; 

No dc(“ent person is ev^i'r without a watch, and a man who has no watch can never protend 
to he re.spoctaljl(c You ougfd to lie ashamed to acknowledge that ymi have no watch. ATni 
might just as w^oll say that yon have no coat or no slioes or no hat. It is an essential part of 
tlie apparel, evon of a stagi^ <^oach driver*, 
again on 22nd ; 

You are evidently one of those uncortain peo|)lo in whom no sort of c(>nli<ienee ever can be 
placed. Admonition and remonstrance are (|uite lost upon you, and it is |)lairi that if you do 
not change your conduct, J'ou lU’Ver wdl he of the smallest use in this departnanit.. 

Ask vnuirself, of what us<' a person can )»e who commits blunders so often that when any 
business is entrusted to him be fails twdee <.ut of three time.s. Tliis is pmciscly your (‘.aso. 
Sometimes v'ou nrn too lazy get up in tla^ morning. .At otlier tiirv's yoi» makfi intervals of 
32 minutes instead of 16. At r>tb(M' thui^s yon bnnik the ])olc. In sliort, yon never succeed 
except by tlio merest chanee. 

AH tins is very disgracefid to you, and 1 slould eerbiinly roeommend yon to l»M)k out for 
some oilier emjiloy'ineiit, for in the (l. r. Survey you will never be of any ns<*. and you only 
occupy tlie place of some more valuable ]>erson^. 

Tt w^as Dov e's t-iirn ob 29 th March ; 

It is maidfest tliat the blue lights reache<l you in time, and ndght liave been burned...if 
you had been resolute. ... You did not make the attempt, but gave it up at the first difficulty 
which presented itself. \Vliy Sir, when you found yourself too faintdiearted to essay the 
steep hill by moonliglit, which 1 would have done at your age for mere frolic, why did you not 
send for some one of the people who knew the road, and direct the man Dina to execute Die 
task of burning tlie blue lights at the appointed hour ? Where there is a wdl I tliere is w^ay, 
Mr. Dove, but it is my conviction that you preferred quietly going to bed at Tlardwar. ... 

No thing... will convince me tliat you liavo not grossly neglecded my orders. ... KcHect 
how highly you wore rated in my estimation before, and how much you have fallen. 

You Bay you will burn 4 blue lights the succeeding night. ITiat will complete tht^ mis¬ 
chief, ... for after having forced me to strike the .scaffolding arnl leave Fodhun wdthout obtain- 
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ing my ohjoft, it woulrl bo oousiMtent with...your prosofU conduct to blaze avray my best blue 
liglitH when no one Wits looking out for them, just as the stupid animal in tlie^ falile tlu’ew its 
heels into the mouth of the dying lion^. 

On a lat-or occasion botli TCoolan and Dovo wore, as K\ crest puts it, ‘‘handed up 
to (dovernniont ” lor incoinpctonce and put under stoiipagci of half pay, after which 
Everest reported tJiat 

Mr. Keclan lias nt>t ordy shewn much contrition, lint lias conducted himself so much to my 
Rfttisfaedion, and attended so 8tea<lily to (lis duty, that I soli(‘it [jermissiou to intercede for him. 

I am sorry, however, to say that I have fr<^h (;ause to complain of Mr. Dove. ... I loft this 
young man on tlie 4th Decemlx^r in charges of the tower at Dehra, witfx orders to direct a helio- 
trope to this station wliere 1 am now observing. Althougb tlie distance is less than eight 
miles, he will not dir^ect the lieliotrope steadily, and I have been debiined here 4 days. 

For .so short distance there i.s no possible e.xeuse. ... I fear 1 must report Mr. Dove quito 
incorrigible and iiieapahle. 1 have tried tumeiliatory measures with this young man , I have 
roasoned with him m vain ; notfmig l)nl coercion will liave any effect, and if this should fail T 
shall be iiinler the [.uiinful nece.s.sity of recommending that he he dismissed. 

A woek later Iih Iiad rulentod and snnt inoiv ‘•.satlsfiictory accounts of the conduct 
of Mr. Dove”. To all tlieso rcj»orts tlio Socrotary of the Military Department 
patiently re])lied, 8upi»ortiny tlie .Surveyor Ceneral in his frequent changes, but 
Oil a further reyiort lu‘ riderl that 

the time of th(^ (.h>vernment caninu be taken up m reading lengthy coiTc.spondence on 
trivial matters wliicli yon are fully eompet<Mit to decide upon yourself. Any instance of gross 
iiisul>ordinHtion...ro({uiring exemplary punishment, such as (lisruissal, ... Government will 
always be ready to take into consideration^ 

keelan had a long and snocesisfid career in the sui \ cy. Iiohling charge of various 
field parties for sexcral years till he retired some thirly real's later . Dove, on the 
other hand, .soon gave up the .struggle. He re.signed in ]S:{.5. and in IS 60 \va.s 
Postmaster ( ieiiei al of the v.w .i>. 

Other resignations inelnded that of Forster, who lef). to take iqi a. local 
couimi.s.sion under his father who held (•ommand of the .Shekiiawati contingent to 
which ho later succeeded himself. Andiew 'I’orriek, having been .specially admitted 
witliout examination, was later called on t.o fiass a lest, lint preferred to resiirn. 

By 18 . 3 .U the estalilislunent was headed by Olliver as Chief Civil Assista^d,— 
Rossenrode as Ist prineip.d sub as.sistant .lames as 2nd [iriiieipal sui)-a.s,sistant— 
with Mnrjih,\, Kallonas, Armstrong. Forster, and 'I’ldloh as 2n<l class .suh-a.s.s'istants. 
There remained eleven of the ;trd class, inejiiding James Mniheran who liad started 
as WTitor [ ; ’,4 |. Ai'instrong was promoted to list class later in the year. 

'i’lieSurv eyor Ooneral solemnly warned the aiiprentieos against running into debt- 

Kconoiiiy IS i* I.'.SSI.II vvlik li must l.c l.<urm).l .s...,iior or lotor b\ over\ jiersmi wlio intends 
to walk erert in the world ; ...the sooner therelore tho hahil of living within one’s meairs is 
acquired the better. A (M'r.son who gets into the liabit of borrowing (Inds it excessiveh difficult 
to ovorcorne that i,ro|.ensit> ; ...the difficulty of further borrowing is aui'ineiltcd. and lie 
rosiurts et lust to meitn tricks, dirty shifts, and dislionest expiMlients. 

He who liMbitua)l>' borrows rs, in short, un.sah' as a. coripianion, ami unworthy of trust as 
a public servant. yoiing men.. .vvere engaged wit h the full understanding that their 

salary was...to covt'r all the oxponee.s to which they wc-rt' liable in tho fiekF. 

In 183(1 a special order was isstied to prohibit borrowing money from the Indian 
followers. Though not in a ]>osition to loud from their humhie pay. .some ofthe.se 
belonged t,o money-hmding castes, and were in a position to arrange luaiisC 

When Tliomtori, a fiartienlarly promising assistant, resigned in 18311, tho Surveyor 
General was indignant to find that he liad left to take uj) a more advantageous post 
on tho revenue survey of (’hittagong [ 7.(5 1, J, and asked Government kmleolare it 
inadmissable IVir any .Suh-Aasistaiit to rc.sign for..,eniplovtncnt in any otlior branch of the 
Survey De[airtnifnt.. without in tho first instance obtaining tlic sanction of the Surveyor 
General. ... The seces.sion of Mr. niomloii takes place at n most nntiinelv period of the year 
one at which hiR RerviceB can be least spared®. ' ^ » 
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J\vo Yoars later the probl^^ni was raisf^l a<:;i[n whnii s(»v(ai of tlie B(»rit!;ali 

cornputorB l(^ft in a l^odyto beeomo J)epnty Colloc.t<)i's, wliilst Ivadfianath Sickdltar 
Wfi8 only pre\ (M)lo(l li orn ao(*ept ifig a woll pjiid |>osl as scdjoolinas!(‘ t* I)\‘ roeans of a 
subHtantiji' irtrrease ot pay | Pjo 2 j. E\-oros1 app<‘alo(l in va..in foi lirtter ]»a v aani 
more attractive terms of ser\ ice for liJs men ; 

My Sub-As.^^istants jj;on(‘rallv are boginnins^ to look ont for einploynicnl in otlior iiaes mf)r 0 
lucrative and less arduous. .iTid...thev only M(‘od to be thoroughly known in r>nIor to bo generally 
approciated an<l sojieited. ... Wdiet) this spirit of swiession corneB, ... tlie Gnu’vt 'IVigonornetri- 
cal Survey rannot be earjir-d on unlos-; more favourable terms are hetl out. Tlie profa'iety 
of meeting this eertaiiily coining evil by tlie timely a|)pIication of some adoquiite remedy is 
clear f 377 |h 

Tlie following ext racts from the lettor-booir of the Sout li {hirasriatb serit*s tell of 
J3oilen.ii s relations nil*' Ins assistants. Kallonas was to (111 dduMaiten's jdace at 
tlie end of the I'ains of I SiR>. On Ids way doun from Miissoorie he was gi\ cn leave 
in Oalcritta till Idth October, wdurn he called on Boilean at “ Beiitoids lloiol. Ivamo- 
ino< >ti< a3 11 nlly . 1 n M ay 1 S .‘J 7 lie u as gi \ en “ 11 1 ret*, rn (m11 1 s icar \'(3 ... v\ i 11 1 o 11 1. \ )av ’' 

to \ isit Agra on urgent private allairs and, xvriteB Boihmu, 

talks of rosigning tlie Berviee at the end of tiiat time. Siiould he do so, and no other Biib- 
assistant is sent to rejilaee Mr. Thornton, T .stiall lie l*Tl...by my.'.eir. I am...computing the 
principal triangles { about 20 in number, boBides Bonn* sitoros of setsindary triangles ), but tind 
it very vins^itislactory to do so without having anybody to chock my caleiilations^. 

Kallonas did not desert, but a. tuuv assistant. Brown, was continually on the 
sick list, aixl according to the sui'goun at Midnapore 

will never again be fit for bard work in the junguts. ... Mr. Kallonas [ writes Boileau ) haa 
received very advautagoous profiosals for leaving the Parasnath .series, and entin'ing the Rovonue 
Department, as Mr. 'rhorriton did, l>ut ho ha.s iiithcrto remained firm, even against an oiler 
o( Kh. 250 per meiisom, hofiing to ri.se gradually in the Trigonometrieal Survavy^. 

I ll liealth leads to ruffled tempers. [h)ilea>u liatl to rcfiort Brow n to tlio Surveyor 
(General, omdosing a Mtid of uiise(3mly eorresiiondeiua^ wldcli arose ‘l)ec<ause I 
happened to omit ‘ yours ob(3(li(3utly ’ betoro the signature of a note on tin* liack of 
an old sheet of computediousthe* note* reading—“Mi*. Brown. Idease to cheek 
all th(3se barometiieal calculations, includiiig the rejected sets”. 

Tile following \ (^a,r, wlien Kallonas was in charge of the* par'ty after Boilea.u had 
resignf 3 (l, lie hael so acrim(»nious a dispiit.e v.itli Brown t-fiat the ]>roeeedings of the 
resiiltiiig committee ot (nujuity v\ei‘e^ Bubmil t(3d to th(3 ( h)V(3i‘noi‘ fhui(‘ra] in CouneiB. 
Both Kallonas aaid Itrown hd't f hi* department sooti aft.iu’ the Ihirasnath series was 
(dosed down | f>o j. 

From earlv days the Sur\i*y Department tended to become a. family affair, 
witu(3ss tlie Scott’s tlie Burke’s and the Summers’ [ in. ;io w ]• Ide 

Penning rocommondi^d sons of both Ollivor and Itossonrodo ; 

Kc'^rding Mr. Ru.s.soiirodo^s two son.s, Jolin and William, ... I sent for tlio lads From tlie 
parental a(;a<lemy, and put them through tlie usual courso of examination prescribed for candi- 
datrvs for sub-assistaTitslup on the G./r. Survmy. and both the lads passed... tolerai)ly well, and 
much to their credit. ... Tliey are l»oth promising lads, and will...make excellent siirveyora, 
eBpecially the elder boy. ... Mr. V. Iv. Reos...}ia.s taken some jiains in examining the lioys, 
and app<3ars to be highly satisfied with them. ... 

Andrew 01 liver, third son of Mr. Josepli Ollivor, ... Ls very anxious to join his brothers in 
the fteM as a surveyor. ... He is a very shrcw<l and iiitolligont lad, of quick natural parts...! 
have not tlio ]ea.st hesitation in recommending luTrrV 

Joseph and Tliornas ( )lliv(3r W(3rf3 appr(3nt.ice(J in Se])tem])er 1837, Am\vi^\^ t,w<> years 
lat(^r. CItarltxs came from levmnuc surveys in IS44. tbis(q)li was killed by a fall 
from his hors(3 on the 21st Dec(3mb(3r 18,39. 

A horribb tragedy occurri^d in 18,38, when ()w(3m .Miillierau was loft iu charge 
of the base-line apparatus at Kaliaipiur during tiie rains, with no iMiropean company, 
and was overcome by a fit of r(3ligiouB mania, 
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undoc tho infliionoo of which ho hail oiiccoasivoly biiriioil olT all his t(x>s anil several of his fingers 
in the slow fire of a candle, and crippled himself for active exertion for the remainder of his 
life, together with div’orse other particulars of a similar or oven more lamentable nature* [ 54-5 ]. 
The Surveyor (leneral concluded that his trouble had l)oeii hrf)uglit on by “domestic 
calamity, and doul)tloss increased by the solitary nature of the duties...for many 
months ’. He was brought before a medical board at Landour in Sej)tomber 1839 , 
and his discharge was onlcrcd. A year later Everest reciommended his reinstate¬ 
ment, having delayed the discharge 

till a judgement could bo formed of the offoct which a detention at the headquarters and 
the...regular and quiet performance of hi,s busino.ss, togi^ther witli the cheerful soi.-iety of his 
fellow sub-assistants...might have on his mind. ... Mr. .Mulhoran appears entirely' recovered, 
and has...performed fits dutio.s in the must satisfactory manner. 

The re-appointment was approved with tlie proviso that he was to be kept at head¬ 
quarters. Hi.s improvement being maintained, he was in 1812 promoted to 1st 
cla.ss, and posted to the Budhon .series, where he got into trouble with Mur[)hy, 
who took (i.\ception t,o his lack of manners, and to an unpleasant habit of ‘ comino 
to oftice Immediately after the internal and e.vternal application of a (piantity of 
brandy and salt’’, 'fhere were other complaints and, on Murphy's thri'.it to report 
liim, Mulheraii said that lie was 

prepared to give a full ansuer...whon called upon l>y the Surveyor General, ... who i.s never 
willing to hear anything again.st any ol Ids sub-assistauts without making some kind of an 
enquiry into matters, or calling iqHin the accused party to make his defence [ 157^ 

The allair lilew over. From I,8i:'> to ISII") ]\lulheran was posted to l)u \"ernet’s 
party in the hilts, where in tlie hot weathm- of l.si.o he “again began l,o sulTer from 
the (dimate . J.n .lanuary 1S4(> he was sent to run a series of minor triangle.s along 
the (ianges, but alter two montlis w'as overcome by the heat. After a long iieriod 
of leave "to the hills north of Deyrah Dhoon " he was “struck off tlu' est.ablishment , 
on the 9thDecember iSdS”'*. 

As there were never suHitdent trained military oflicers available, opportunitv 
freipiently occurred of jdaeing an (dlicient sub-assistant in tomporar\' eliarg(‘ of a 
party, and the Surveyor General recommended that ' ‘ 

any .sub-a.H3istant on the G.T. .Survey who shall have.,.shewn himsolf capable t.) conduct 
the duties of a meridional .series during the temporary absence of Ids superior. ...shall 
rocoive a salary amounting to two hundred and fifty Company's rupees [lor mensem*. 

Whilst .‘Vrmstroiig and Murphy were amongst the earliest to hold .sm li temporary 
charge. Logan and .lames were the tirst t.o be giimi parties of theii- own. the 
Cliondwar and ( ioni smios | so 1- 

The continued wastage of traimal sta.ff througli resignatious, discharges, and 
d(iath, caused mueh an.Kiety, and the original estimate of twonty suh-assistants 
had made no allowance for easualtms. Four suh-assistants were lieeded ' foi' each 
subordinate series, live for each jiarty of the Great .Arc, bc.sides tlie Chief Civil 
As.sistatit and two firineipal .sid>-assistants, and one tenth of the whole snjier- 
numeraries”. a total of thirty one | 20 |. Go\ (>rnm(mt did not. accept this seale in 
full as they thought it wmnid bo difficult to di.spo.so of this number " wlum the Great 
Trigonometrical Survey sball be completed 

Everest’s recommended W'illiam Rossenrode for pension in IS4J ; 

On iny return from sick leave in 1830 , I found Mr. Hosaoiirode still with the IJopartraent 
and took occasion to employ him...on an upproxinaato series for the Great Arc. This he 
accornplislicd as far a,s the Cliamhal in admirable style, ami, in fact. Ids were the onlv onarations 
of the soaflon 1832-3 whicli did not oud in failuro [ 24 ]. 

In former years Mr. Rossenrode used to assist me by reading one of the micrometers of the 
largo theodolite, ... but since my return from England...his eyesight is...seriously impaired He 
has in no instance flinched from his duty, and though incapacitated from active exertion, 
worn down by repeated attacks of sickness, and labouring under painful chronic complainta 
he has still accompanied my camp whenever I went into the field. 
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Mr. Rossonrodo ia no longer fit for the active dutio.s of the profession. He cannot ride. 
Irequently for months together he cannot walk, and though ho contrived to accompany my 
c^p to Sironj last season, ho was never once able to dispense with...[ his palanquin 1 . ... 
Persons belonging to the G.T. Survey must be prepared for the worst sort of cross-country 
trac^, and ho who cannot rido may...be pronounced an incumbrance. 

Taking therefore into consideration...his long...36 years...Borvn(;e, ... I...hope tliat the 
largest scale of pension...may be extended to him^ 

Government aiitliori/A'd that the (saving effected by his retirement, lls. 279’13-4, 
Bhould be distribiit(*d to (Jh^ two next seniors, James and Peyton, and Everest report¬ 
ed later tliat the resulting promotions '^Jiad been attended*with the most beneficial 
effects on the genera) oiHcdeney of the department-’'! 375 ]. 

1 he lure of bet -1 (u f)ay and prospeets and an easier wav of life drmv awav many 
a young assistant. In October 1S43 Nicholas Parsick unites to James, t-ci whose 
pari-y lie Inid been j)()sted ; 

I have boon offered a situation in the Collector’s olTice liere, but as I got my leave on 
condition that 1 should join 3 mur camp at Chunar, ... I could not think of a(‘ceptiriV%..wit}iout 
the Surveyor Generars and your consent. I have...to bo forgiven for not informing you... 
while I remained in your good camp. ... 

Because I have sold my camels and tent to Mr. Thoimis Olhver. I trust you will not...think 
that I am detormined to leave the Department with which I have l)(H 3 n so familiarly associated 
gineo the last six pleasant years. My object was to get rid of a lia.l bargain. ... Every one of 
those animals is troubled with some complaint, and they are all old. ... So as an inducement 
I offered my tent to Tom for a 100 Us. only. ... Tfie tent hswi undoubtedly gone very cheap^ 
but 1 am content, ... because had I brought the camels here, 1 should never have sold them for 
Rs. 330, and they would not liavo stood the trip...with the loads T luivo for them. 

I have writtf^n tf> the Colonel for his permiB,si(>n to leave tlie Survey. ... So long iifive I 

talko<i of resigning tliat I now go hy the name of “General Croaker's oldest son'’.It was 

only lately Murphy retired, and I ennnot flatter m^^self so far as to think that i am more useful 
tlian he was. 1 shall sine(>roly lament the loss of the abundant kindness f have invariably 
received, and 1 sliall never forget the assistance jmu have...so clieerfully given mo. 

The apf>ointTnent I can get in the Collector’s ofHce is worth Rs. 17.5 per month, and as... 
tlie Head Assistiuit is about to leave, 1 have every prospect of promotion to Hs. 225. ... It 
will bo nothing extraordinary if I find myself elevabMi to the grade of 3rd ekit ?8 Deputy Collector, 
on a salary of Rs. 300 |)er month. ... Situations arc very scarce now-a-days, and if I lose 
the present opportunity, 1 know not when another may occur. 

1 c’un be near ail m\' relations, and at such a large station as Agra can enjo^’' all the cliarms 
of society, and tlie comforts of a settled life. 

Promotion is very slow in iny own Department, and the remuneration is too small for the 
amount of labour expected from us. There are throe subs between mo and the first Rs. 260 
man, and thougli...! shall have 260 after...two years, 3 'et that cannot compare with the pros¬ 
pects...in the Collector’s office. ... 

1 have always been for to leave the survey, and shall always remain discontented with it, 
because I dislike a wanvlering life. I am of course liable to censure in wisiiirig to resign at this 
season, ... but when is it that a Sub-Assistant is really not roquiroJ ? From June to October 
ho is engaged with the comjiutatious, and from October again to Juno he is out in tlie field. 

May I hope to be permitted by you to resign from tlie 1 st proximo 7 

With regard to the Rs. 230 that X owe you, 1 do promise...to remit Rs. 40 regularly every 
month, commencing frorn...rvrovember. Do not accuse me of playing you a trick I was 
not sure...at Dooban, otliorwise I would have opened my mind to you at tliat plac^e. Had 
I spoken prematurely, I might have been laughed at by...the whole Department®. 

Parsick was allowed to go, and made good in his new career. 

Accounts of misbehaviour may bo justified as throwing interesting light on 
the normal routine of survey work. Francis Boyne, who had been transferred 
from Madras in 1841, after proving “incompatible” with Caroyibell of the Salem 
survey [ 382 ], was now’ with Du Vernet in the Himfilayas, and had just been 
promoted to the Ist class. Du Vernet faulted him for delay in starting out 
from Dehra Dun ; 
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J orde^rod yr»ii to visit Novvada Stiition. On Sunday you would not do so, and on Monday 
evening you wont out to that station. You ought to liave visited it on Monday morning, 
and roturned in the evening. The whole of tlie work given to you is in an useless and uncon¬ 
nected state, as many angles are wanting. ... It appears to me tlmt your duty is...a matter 
of little concern to you ; that, having got...your 1,500 rupees back pay, you...design to go 
away leavdng your work to bo litimhed as it may. ... 

You have sold your horse, and... I shall allow \'ou but a short time to jirocure a good service¬ 
able horse, and in the ev^ent of your not doing so 1 shall address tlie Surveyor General that your 
horse-allowance nmy be retrenched. ... 

I have now bei^n here 6 days ilaily expecting to see you, but you have not yet visited the 
fibition of Berhoni, and have no idea of joining me iiere as ordered. ... 

The contingent bill.s sent in by you are not in a state to lie laid before me, much less before 
the Surveyor General. Tlsn^ are shamofulls' and carelessly written, and are not according to 
form. Eaclj bill must be written on a separate* slieet of foolscap paper, headed, carefully 
written, and signed by youh 

Boyiio iiad a groat doal to say in reply; 

1 never proceed out on survey on Sunday, l)ut take tliat day to myself as a day of rest, for 
neither body or mind can l>ear contiiuuil toil, and both require a .seventh day of rest to preserve 
them ill liealth and vigou?', and, tlier(> is nothing better adapto'l to etisuri' mu<'h work during 
the week tluin a due observance of thi^ day of rest. It may justly l)e considore/l an invaluable 
boon..-to the suliordinati^s of tlie (i.'r. Surv^ey. 

Though the w<irk is in an uncutiiioctod state...I dissinit from you as to its being ''useless**. 
With a very little laliour it will l>e as useful, and in as (‘onnected a state as tlu.' natunfi of the 
instrimiont...will admit of. ... 

As to my “loitering” away my time in villages—“that I have no idixi of joining you at 
Oundial 11.8. ”—...ami various otlaa- eonjnctures, ... I decline defending myself till...my a(‘cusers 
are brouglit forward. ... 

My reasons for disposing of rny eoimtrv pony was with a view to [irovidc.^ mv'.se}f with a 
strong hill pony whieh is better h>r those mountains. ... Tlie contingent lulls were not intend¬ 
ed either to bo laid lioforo you or the Surveyor General, but merely as a r(.)|)v to }>e entered in 
the liooks, and to be properly jirejiared on my arrival at (Ihundial-, 

Du N onud- passed the lettiu's to tiu^ Surveyor Gouoral in no kiitdly mood ; 

Mr. Boyne is of a very sulkui dispositir)ii ; [ liave known him suIIl for three days. His habit.s 
are also most (lenurioiis. ... Mr. Boyne's fathor-in-law is an opulent shoj>keepr at Bangalore, 
and is desirous he sliould enter his business, and Mr. B(.)yne tells rue he has a l\antageous 
offers from Ca{)t<ain Green to join the R(‘venuo Survey of Mysore'! ... 

Mr. Boyne was instnietod iiow to nieke out Ids contingent bills. ... 'i'e the jiresent time 
I have been iinal)lo to obtain the bills...to .send to the Prosideney Pa\' Master. 

Mr. l 3 oyne has furnislic'd an illustration <)f his Sunday non-working firineijifv He writes 
he has measured all the angles at the station except one. On 8 unda\' last the morning was 
remarkably clear. For several hours I could s<ee, acro.ss his sbxti(.)n, the men directing the 
heliotrope at Dhoiwala .station. Mr. Boyne took no a'lvantagi' of tlie opportiniit\'. 

Boyne had worked keenly on several earlier Sundays assisting wit-li f*omputaiions, 
but. that, writes Du \ eriud, wgis hefon^ he gaiiunl his proTnotionh 

The f)apers were passed right forward to the Governor General liimself, wdio 
sent th(un back for the Surveyor General’s pcvrsonal decision ; 

Ho has not rea<l witli satisfaction any part of th<^ corresjjondencc, and...ro(piests Lieutenant 
Colonel tlvereHt...to bear in mind that the animadversion of authority may he delivered in 
cautious and considerate language ; that suhor.liuates have foolirigs as well as their superiors, 
and that to tlie uncovonanted, a.s to the covoriantod, servant, his ofijco is equally valuable®. 
Boyne was then transferred to tlie llanghir series, and tlie useful James Miilheran 
sent to Du VT^met in excdiange. 

In spite of the Governor General’s generous sentiments, ollicers of the un¬ 
covenanted services wen^ generally held to he of inferior clay. “It is not the 
practice” writes the Accountant General “to accept an acquittance receipt from an 
irresponsible officer in the uncovonanted service ”®. 

When hard pressed to complete the several cojiies of his professional reports, the 
Surveyor General asked for authority to pay his sub-assistants for overtime ; 
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I'hero ifl ti vfiat iloal oC oxtm (iopying wliicli reqiiirn.-) good idoar writing, uiuvlogoiis to what 
iBcallod engrossing, and I cannot moot with persons for hire in tins part of tlio country wlio will... 
afford mo aatisfuetion [ J 12 ). ... 

My aub-a.s.sistants are c|uito cpial to the task, ... hut it is contrary to . the regulations... 
to haras,s thorn...( cxceid when in tho Held „r for subjects purely (irofossional ) out of oliioo 
houis, i.e., before 1(1 a.tii., or niter 1 |>.ia. [ 371 ], If...Government will , reward tlieir extra 
labours with a rea.sonabl< present, the object will be attained, ... and the work e.xecuted more 
ably than in any othor modt'* . 

Iho reply was a euit ivvliisal and lhi‘ w'orh was eonipJoLed by ilje sub assistants 
without special remuiunatinn on t he lony^ boa-t joriniey down to (Ydeutta [ iij. p. 

Whilst insisting an discipline and the highest standard of work and (‘ondnet, 
Everest took a. paternal pride in his snh a.ssistants. 

Filler, betto'r, materials wlierevvith to form an eHtablishmont ror...surcoying [ do not think will 
bo loiind in any roiintry. ... I liavt^..twenty snb*a.s.sistaiit.s, besides one chief eivdl assistant and 
two jiriiieipal snli-assistaTit.s, under my orders, of wlorri about ei^htiMUi are hFist [ndiaiis traine^d 
entirely by nu self; two are nativfvs ( one a Hcnn^iili Ib'alnriin, tlic ot her a native of Arcot ) ; 
and tiio remaining threi? are Enropfvins, ^^eiiuine importations from Fnjj^land and [reland'k 

I allow no distinction of relif^ion, faith, or complexion, ... tint it is tny effort to tnive a fair 
field to all, and show favour to none, All.,.exerci,so ihutliority according to their seniority. 
... Ttioro seems to lie but one common feelinii aetuatinir every nwinber of thf> (drcal IVi^tono- 
metrical Survey of India, wliich is to ^ain tlie a]»j>robation of their superiors by meriting it. 

iSvK.di...arc the elonK^nts of tbe...f.<as( Tndian.s—-baniy, bonouriil))e, active, enterprising, 
energetic, sober, and intelligent possos.sed withal of constitutions suited to tlie climate, 
under...which the nniniired Fairopemi sink.s and withers as a bliglit(‘d loaf^. 

(deiKU'al Walker vvrifos of t.h(‘s(> rndian-boru assistant- survoyors fuaiiy voars 
hit or ; 

The subordinate officers arc, almo.st without exi eption. European or Eura.sian civilians, 
who were born and educated in Iiulia, and entered the .survey...a,fter passing through an exami¬ 
nation, more or le,sa severe. ... 

Soldiers...have lieen larLrely employo<l in...the Ordnance Survey of Oreat lintain, ... hut 
in this survey it lias been found |)referahle to ornidoy i-ivilians vvd)o...liace acquired a. greater 
knowledge of* tho language and tiie maniierH and custom.s (.>f the [leople of India t han, is generally 
to ho met witfi among tlie soldiers of tlie lOuropean Army. 

The subordinate ollicer.s were for many yt*ars styled Siih-,\ssistant.s, hut lath.a’ly tln^y have 
been called Surveyors an-1 .Assistant Surveyors^. 


Sf'IXUAL Avroi NTiM KNTS 

A few appointrneHts t.o tin* liiMdipiartm' ofbeos fell outside tlie catlre saindfioned 
for the Great 'rrigoiioinetrical Survey f ]yi |. ddiese included 1)(^ Penning and 
Peyton as Chief and Deputy Coinputors, and (ieorge liOgan to act. lor llees in the 
observat.or^^ [ ’, 38 , 340 ]. 

De Peniiitig had l)een Lambton's most trusted assistant, and served witli 1dm 
from tlie very start of Jus survey. He liad resigned th(^ year after Lambton’a 
death, and found employnieiil- in t-he ollico of tlu^ Deputy Surveyor (derun’aJ at 
Madras [ ni, 4 ,U) ], Suininoned by Everest to organize a eom])uting otlice at 
Calcutta, he arrived on 20tli November 1 S:M, being allowed salary Ps. 4()0 a month 
in addition to Ids Madras pension [ 33,8 ]. 

Without any official status as such, De Penning iiad to act as the Surveyor 
General’s representative at (tilcntta until Bedford took over duty as Deputy 
Surveyor General in October 183S. Ho resigned in November 1843, a month 
before Everest left India, and died in (taleutta sixteen months later. 

John Peyton had joined at Hjaierabad in 1823, and had worked witli Everost 
for two years on the Great Arc, and then wdth Olliver on the Calcutta Longitudinal 
Series. Being appointed Deputy Computer from ISth January 1832, he accom- 
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panicd the Surveyor (ksnwal ii]) and lield tdiarge (d comptitations at the 

field nflico. From time to time lie took an aetivo Hhare in field operations : 

Tiic cliity of hw atiition (loos not roridor it inciimbont on tho Deputy Computer to take the 
field except as part of tlio oflieo cBtablishment of the Surveyor General. He cannot, therefor©, 
properly apoalving, be called on to take part in observing angles, or aid in tho field operations, 
yet Mr. Peyton has, ... without receiving any additional salary, most handsomely come forward 
to co-of)crate with me, and performed all the duties of a most...efficient assistauH, 

Til 1841 Everest obtained for him the apfiointmeMt as ’ 2 n(l Principal Sub- 
Assistant and Defuity (Vimpiitiu'". on salary Its. 400 a montli [ ;77 ]. In 1 S 44 he 
was promoted 1 st Principal Sidi-Assistant, and posted to the Calcutta Meridional 
Series, taking (‘harge tlic IVdlovving yt^ar. The post of lieyuitiy Comjnjtor w^as tlien 
allowed to lapse. 

Ceorge Logan (‘arm' out to India about 1830. and w as engaged from February 
1831 on a three years contract at Hs. loO, half ]te(*s's salary. He act'ornpanied 
the Surveyor (JenoraPs oflico up-country“, w here Ik' made good in every branch 
of the woi'k. On ItecsV rid-urn Irom leave ids retention w as specially saMcti<med ; 

Mr. Logan was a connection of Tn> ...talon(;od Deputy, Captain Herbert, under wdiose orders 
and tuition 1 fila-tfod him wlnm he first joined. ... He Tua.<ie considerable progress as an observer— 
became skilful in tlie use of instruments and his progress as a coin|)uter was sufficiently 
resjwctable. When the base of verification w'as measured on tlie Barrack jiore road, Mr. I^ogan 
was entrusted...with one of the microscopes and with the general charge of the apparatus, so 
that...lie made himself eminently useful as a practical man in the field. ... He is one of the 
most candul persoii.s 1 have ever .seen about instruments'**. 

On 3rd October 183fi Logaii was traiisbured from ' the Surxoyor (fenerars 
Dojiartnumt f-o tlm ostalilishmcuit of tlm Ori'at TrigoiiometrPa] 8urvoy as a 2nd 
Assistant ", on tln^ snme footing as a militai'y ofiictu* ex(‘(^pt that lie had no military 
pay and a/Umvanctvs. Ho w as never sub assistant. A } oar latoi* Everest, asked for 
his advancomont to 1st .Assistant , being ''capaldi^ of conducting a imuddional 
series'’, repeating his rccomnmndation six months latiM', Imt without siKaiess ; 

f^xcepting Limits. VV'^augli and Benny there is no person...wdiorn 1 would more confidently 
trust with any [)art of the ofioralioris. ... He is a highly honorable and (torroct young man, ... 
He is forbearing, but at tho same time docisivo in his dealings wutli natives, and speak.s tlmir 
language svell. He is a very able observer and rcad\' comfiuter. H(? manages larger instru¬ 
ments as exjK^rtly, and has acquired a Iviiowledge of tlieir structure a.s thoroughly, as could 
l>e desired. .. His (auistitution is strong and Ids activity great. ... 

l.ittle monj than a twfdve-montli had elaps(‘.<l liotweon his official nomination to he 2 nd 
Assistant and my rcciirnmondation for his advancomont. ... 44ie only rule...is...qualification 
to coniluct a meridional series^ [ 354 ]. 

Ho again [)i’(?.ssod for tliis promotion in dnlv 183b ; 

Every day brings fresh proof of Mr. Logan’.s fitness for the situation. ... Ho has been en¬ 
gaged th«^ whole of' last soasori... bet ween Sironj and Elli(4i|)ur assisting Lieut. Renny [ 42 ], 
and that officer hoars the same testimony to the value of his service.s. ... 

It is so difficult to obtain fiersons at all erpial to the accurate performance of tho duties of 
tlie 4 >igf>riometrical Survey...that...it cannot bo for tlie interest of my emjdoyers to reject the 
services of any ixirson who is found to possess tliose rocpiisites in the extent that Mr. Logan 
... 1 ought...to have 8 officers, and I have in reality only throe f 35 G T. 

Goveniinont. still roluctanfc to admit an uncovenanted civilian to the same 
conditions as their covenanted officers, and w ould not promote him to Ist Assistant, 
though they raised his salary from 250 to rupees 400 a montlE\ In 1842, the 
Directors intervonod ; 

Upwards of four years having now elapsed since Mr. Logan was reported “fit to. ..conduct 
a series of meridional observations”, ...Mr. Logan’s promotion to be a Ist Assistant sliould 
no longer be delayed, and we accordingly autliorize its taking effect from the date of your 
receipt of this despatch’. 

Logan’s promotion was dated 17tli June 1842, and a few months later he assumed 
charge of the (Jhendwar Series [ 59 11.1 ). 
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Ile(38 (‘ontinued to hold charge of the obBcrvatory at the Siir\ (^yor ( reiioral’B 
office in ('aicntta, a post that, was not in any way connected with tite G.T.S. He 
was for many years responsiijlo for the daily lime signals hoisted for the slopping 
on the river [ 114 5 , ^•;42 ]. 


'ropooiiAiniK^AL Surveys : Madras 


To maintahi a ilou' of surveyors and drauglitsmon Montgomerie iui.d a class of 
twelve approntieos under training i!i Madras during LS^O, lialf of tliem ns ruited 
from 1 st J uly of that. y(su [ 111 , *77 |h VVdum 1 ho oliice of Deputy Survi^yor (hvneral 
was closed down in ]s:>4. held ]>art.ios were brought up to strength, a few' transfers 
made to l>enga.l, and soiru^ to the Chifd' Dnginecw and other officers in Mridras. 
Two sub-assistants werr^ scjit t.o ('eylon from Wa.rd’s party. 

7’wo experi(uice(i draught.sinen, dose])!! and Mac Vicars, went to the Calcutta 
drawing office, and one apprentiee, Ma.rtin, to tlu^ < J.T.S. Evcuust offered, w ithout 
Bueeess, to pay Thomas Hill [ in. ] Ps. 250 p.in. in additioti to his ptuision if 
he would come round to Bengal ; 

1 know in what higli estmiation he wiiR held by the late Captain Carling, ... and...I arn 
very desirous to introduce into iny department the admira})le to[)()graplh!!al stylo for which 

that ProHidoncy Ijas boon long celi>hrated [ m, 94 ].It <h>es not follow IxH'ause Mr. Hill ig 

pensioned that tlieu^ is not a great deal ot goo<l work in hirn^. 

The composition of the hold |)artios in IS:U w as as under ; 

TrichirwfH)tiu under 'Thurold Hill ; MacMahon, Howard, Parr, Boyne, Orrock, McCarthy. 

Ndlore, under Snoll ; Baniett, (.'liJirlos and John Summers, Snell junr., (Jhatalier. 

Hyderabad, under Du Vernot, with Macpherson as assisUwit; Chamarott, Long, Britain, 
Wni. Ignatio, I’nrnbull, Parlhy, Daly, Leigh. 

Chamarott, of nearly 30 yoiirs service, had tried to play the “old soldier’’ on 
Macphorson, w'li(» liad found it. necessary 

to assign some share of the...triangnjation...to the snb-tissistants. The senior of these enh^r- 
tains the oy^inion that it is entirely o])tional whtli him to afford, or to withhold, !iis sorvit.os in 
this l)raTU:]i of the labour, and tluit in giving temporary aid in it heretofore he liiis simply 
conferred a personal favour u})on thcofficer in charge. 

Everest w as surprised ; 

Pray tell Mr. Chamarott that 1 hail a better opinion of {^im, and 1 lioiH.-) that 1 shall hear no 
more of such an absurd roluchuioo to do what lie ouglit to coiKitavc it a very high honour to 
be allowed to do. ff I do hoar aiiythiug furtlhvr upon this subjoct, I shall onlor Mr. Chamarett 
round here to learn ins duly under my Chi(vf C5vil Assistant, Mr. Olhvor^. 

The young assistants were wild liorsemen, and the military authorities in Secun¬ 
derabad wrongly thouglit they w’ere subject to military discipliiH' : 

Tlio young men attaelied to th(' 8 uT*voy l> 0 y)artmont malvo a practice of galloyiing thoir 
horae.s furiouslv about the stro<'ts of the cantonmont, habited in a manner unbecoming their 
gitnation, t.ui<l niL'onsistent with th^) ro.sjxH’t duo to tlio »suy>oriors they m<.iy uioet. \ <..)u will 
impress uyjon.-.the individuals in question tiie necessity of a more becoming behaviour. ... 

ddioy must be made distinctly to uudorstaiid that they are amenable to military law, 
and that a repetition...will snliject tliom to bo tried by court martial for ddsohediejice nf orders. ... 
You will submit to me a nominal roll of the Surveyors As.sistant attaelied to your De])artment^. 

Morland had trouble in 1 S 4 (), but Bedford could do little to iiolp ; 

This is indeed very vexations worlv aa<i, what is worse, unless tin* llt^ssident afford yon aid, 
1 gee no present remedy save to manage those turbulent rogues in tfie best way you can. Ih 0 
Supremo Govornment will do nothing until a long reforenoo to the Surveyor General is received. 
Now Colonel Evorc^st has boon bu.sily employed with his astronomical observations at Seronj and 
,..ho is never very prompt in replying to letters when in tlie field [ 248 , 252 , 344 1 ••• 

Nos. 18 and ID of tlie revised rules of 1830 give rather more power than is enjoyed by our 
Revenue Surveyors, who are limitefi to 14 days fine, and though t can suspend an Assistant 
it is only pending reference, in serious oases, to higher authority f 394 ]• 
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I trust, howi.ivor, these two AsaistitntH miiy evince a little more zeal, or I would put them 
under stoppMs^os at once, to shew them that duty is not to be trifled witld. 

Flo carried tho matter to the Council at Fort AVilJiam ; 

Phe want ol power to piinisfi subordinates for idleness or misconduct appears to bo a sorioufl 
omission. Revenut? Surve;]^'oi*s have for the last 20 yi^ars nearly bcion empowered to fine to 
the extent of 14 days pay. It is not often tnifctrced, hut it acts most heneficially‘in terrorem\ 
nor in that department could work over have progres.sed properly without tho rule. ... In the 
Revenue Survey Department every fine is of course n^pre.sented, and eoiiflrraed by the Sufx^rin* 
tendont on due eauso beinL? sliewn*'*. 

EvoroBt point,0(1 out, howovor, that the rc'gulations for tlie civil establishment 
of theG.T. Survey, wlii(‘}i were made af>phe.able to suh-assistants of th(^ Madras and Bombay 
Proaidencies in 1833, inve.st no powei* in the oflicer (‘ondiKdiiii^ a survey to flrifA or punish his 
subordinates, all elausiis of tlait tendency liavimj^ })een struck out by the express desire of 
my Lord \\ . Bentinek-. A reforenei^ to (bivernment is tiie only method to be pursuod'f 

Ibis do(ts ii(»t mean that iMorhind was always in t-roubh'* with liis Bur\oyors ; 
on the contrary, he found tliom a usefu) lot, ; 

Mr. Chamarott, the senior, ... is an excellent phiue-tahk', .surveyor, and can conduct.,.a 
aocondary triaiupflatioii. He is itlso a very nood phin draftsman. From...Ins edu(;ation ho 
shows a (leli**ionr\' in eoHectiUK and omhodyine...tho statistical memotr. ... He is, however, 
an intc»Ili^ent ami /(.'alous so I >-assistant, luid lias always madi' himself eininentlv" useful. 

The <jualih(*atiou.s o( Mr. Loiiij:, the 2ud Assi.slatit, are much tiie sain*', ... though he is 
perhaps less intolliitent. ... He lias always reverhsl himsiflf to the best of In's abilitv, and is a 
steady and useful man. .. 

Mr. turn bill I is .a nood plane-talile .surveyoi* and mathematiciiui, and promises well. 

iMr. Iailb\ is a ;.:^ooii plane-talile .sui'v'eyor, ami tolcrabl' plan drau<j^htsrnan. 

Mr. fitnatio is a particularly neat plan drau^ditsrrian, and good plane-table surveyor. 

Mr. Daly is a ijo.id [ilune-table .survet'or. an.I tolerable |>lan dranghtsman. 

Mr. Leigh is a l-mo.I (dani'-tahk* .survevor ami |)lan drangfttsinan, 

'J’hf four jmii-!' assistants an* at pre.sent undia*...instimetion. Their tirosmit eomparativo 
in(>nieieriey nrist's in a LTO'at measure froiri want of ('xporienee jiraetiee^ 

In tln^ iSalem jmrfy Prancis Boym^ got into troubl(> and made direct apr)(>al to 
the Surveyor (ieneraj. w ho jiassiHl it on to Bedford n,t (Vileiitta ; 

'Die elLinnel is irregular, and Mr. Boyne must be informed (.hot ad sueh a{>peals must bo 
Hont tlirougli his immediate superior. If the supts-ior iJeelines h.rwarding the appeal, or if 
after am).>le tim‘‘...ne notiei' i.s tak.m, ... tli.'ii the .suhoriJinate may forward it himself 

It af.ip^'ars to mo tliat (‘aptain (’‘ampUdl and Mr. Boyne ar.' incomjiatihle, and must bo 
RCparated. 'rhose P‘f(‘reneos and aeeusations...talve uji a groat <l.'al of lime, ...and wdien a 
sufierior and a subordinate eannot agren, the sooner tfiey are sofia-rated tho bettor. 

I have no objfsg ion to miijiloy Mr. Bo.vne on trial at my hi^ad cjuartors, for I find persons of 
that class gonm’aily very doeih^ and tractald<\ and indeed have mot witii no instance in partios 
Linder my immodiate orders to Hie contrarve ... Mr. Boyne must join me at Sironj in November 
or Decembi'r ne\t‘f 

Boy tin w;is IranslInTtMi to l)ii Vonint'.s party in tJin Himalaya., but was no moro 
‘'comj);itihlc’' with Du VAu'nct than witii (gunpbti] | ^77 8 ]. 

xVs th(^ Xcllorc and Salem Burveys ca.me to a clo.se, tln^ military ollicerB nvvortod 
to regimental duty, and tlie Bub-assistantB rclairiml 

until all the lield-work [ was J...brought up, and the material sent to tho ofTico of the Surveyor 
Generiil at (.'aleutta 111 a complete state. ... All public instruments...to be made ever to the 
neare.st ar.senai, ...receipts m full to be taken, ...and the senior Suh-Asslstanfc...restionsiblo 
that all are cornxd: and complete ... When a survey is finally abolished, ... ad sul)-assistants 
to room VO their not f)a\' only, ... until absorbed into other dfipartmerits, ... arnl to be available 
for employment wdiene\'er called on®. 

Barnett was allowed fna? montlis leave to visit the Presidiutcy, 
and eventually to Vizagapatam, on his jiay and allowances, with the exception of lascar’a 
pay, ... on the grounds of...long, faithful, and arduous service of 34J years, and his not haviru? 
had any kind of leave since 1S33. ... <5 

Measrs. Claudius and Chatalier become entitled...to promotion to tho Lst Class ; tho former 
on the 1st April, and the latter on the 1st July 1843 and as they Iiave been uniformly reported 
in favourable terms, their elaims are deserving of consideration. 


i DDri. 389 (25 0). 4-2 40. Ml>. (24) 3 -'Ml 
2 1 1 ~40. 6 DDn. 4 IO ( 1713 ), 18 9 40. « mm(’ 25 

401(247 ). 


M>i)a. 401, 20 3 41. HiDa. 343 (377-8) 
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Believing it to be a very diflicult matter to replace...tlio Madnva plane-table surveyors, 
or to ro-organizio a similar body if required hereafter, I...suggest...attaching a few of those 
sub-assistants to the Trigonometrical Survey. ... The sub-assistants...are all draughtsmen, 
and if it be decided that tiiov .should not ho employed in the field, they might be ordered to... 
the drawing department of the Surveyor Generars onico^. 

Tlie well trained and able Sub-Assistants of this survey...miglit be beneficially directed to 
those parts of the country of whieli our know ledge...is most required. Madras having been tiio 
cradle of the Trigonomotric^a! and Topograpldcal surveys of India has enjoyed advantages 
which liave rn^t fallen to tlie lot of liengal and Bombay, and the survey of the former 
Presidency may now bo considered to be drawing to a close*. 

Thougli Charles Surnmors, aged about 40 , felt too old for field work, lie wat? 
persuaded to stay ou and gave good service as a field surveyor for many more... 
years. 

I was apprenticed on tlie l.st October 1821. ... Appointed to the survey in the Northern 
Circars on the Ist January 1827. Emjiloyed on the surveys of the Vizagapatam and Ganjam 
districts till March 1832, when ordered to...NelIore District; continued in that survey till 
1836 [ 254-5 11.4 ]• 

Thence ordered to Goomsoor during the campaign in 1836 and 1837, and...volunteered 

my services for the survey of tin Klioond country, Goomsoor, under...(Captain C. T. Hill, .. 

and was for...fivf^ years in active and laliorious .service in a pe.stilontial climate, from wliich my 
constitution had become so much impaired by rejXMited attacks of .sickness that...I was re¬ 
appointed to the Nellore survey in 1841. 

I am in a great nieasnro incapacitated for active field duties as a surveyor. ... I earnestly 
solicit to 1)0 employed in any office, such as the Chief Engineer's or Quartermaator-Genoral’s 
at the Madras Presidency, in the cafiacity of a draftsman*. 

t-ho final maps uf Nellore aufl Salem were submitted in 1844, the younger 
assistants of former pai’ty were transferred to Oueliterlony’s survey of the 
Nilgiri Hills, whilst tliose of the latter joined llalpin in (hinjam | .’^.j ]. 


l >OMB \ Y 

After 1830 Jopp emfiloyed his small staff of pupil surveyors and draughtsmen 
in the drawing olfnx^ and on various scatt.t^nxl surveys [ 240 i J. The traim^d men 
of the old I)e(‘can Survey were either with the trigonometrical survey under Short- 
rode, or had lieon distributed among otli(u' diqiartments. 

The only [)crson that remained was the draftsman, Mr. Forjott, w’ith whoso assistance I 
set about an evaruination of tlie r naps a ml papers...[ of] that survey [in, 171 2, 393 n .2 ]. 
... I retained him, liowcvor, in my jirivate .st^rvice en the sfune duty unt il the 1st of this month, 
but as I eoiild no longer afford Rs. 10(1 j>er mensem from my personal pay, and an o|)portunity 
of his obtaining employment elsewhere offere<l it.self, I dLseliarged him. 

fi'his additional duty, therefore, ... has cost me upward.s of two thousand rupees*^. 

In 1833 Jopp's stnfT nund>ere(l about a dozen, the senior of whom was tJamea 
Aikin f ni, 'So ), who obtained a ])onsion on the closing of the office, pleading, 
at the age of lo. that he had to support ' a very largo family of nine (diildren”, 
and \va 8 handicappfHl by “the rapidly growing dimness of my sight, attended by 
other infirmities of l)ody’'". Tri sjiite of excellent (]ualitications and promise, more 
ospiHially of Rertie ami llansou, tlie w hole staff had to dischargechS 

Shortredo’s assistants, Fraser, Price, and Sanger, wM 3 re transferred in 1834 to 
the (J.'f.S. ; ou Price’s resignation at the end of 1830 to take up a i>ost iu the 

Revenue Survey | 30 () J, Joso])li Da ( Vista, formerly a clerk on the old ostalilishmont, 

was posted in his place from 7tli August 1837, and proved a great success. 

A number of useful surveyors passed through the Engineer Institution at Bombay 
or Poona [ iii, 384 ], and found employment in various directions. Amongst these 
was William SprV, who was w^orking for the (V)lloctor of Kaira in 1837, in succession 
to James Nock. Spry drew several of (Jiberne’s maps of the Rewa Kantlia [ 240 ]. 

ifroin sc. 13 I 44 ; DDn. 4.^2 ( 76-3 ). *ib. ( 136 ), 2 5-44. * DDn. .386 ( 421-2 ), 4-U-42. 

*DSG. to SO.; 29-0 32 ; DDn. 235 ( 35-9 ). * DDn. 285 ( 52 4 ). 114 -34, ® from Uo. Ch. Sec., 6-2-34. 
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Civil, Assistants 


Nominal Roll, G.T.S. 


Birth A Appointed Kfnployineiit 

Death 

Armstrong, b. Jly. 1812 12-1-32 tD. Trc^ I 8 V 2 3 f 

•Toliii M m. Arc, 1841 2 ; Karani, 1842-5, 

Boilkau, Edw. h. Calcutta, 12-1-32 B. l*rsnth.. Feb. 1832 ; dism., 1838 ; dmn„ 

Kayruond 23-1-18 ; kgo.. Calciitla, 1833-4 ; CJiittagouc Ilev. 

d. Chltt44R0nR, .Svv., 1835 till (b'atli. 

10-9-44. MJ. 


Boyn*, FranciB ... GTS. l-T-41 from Madr as Topo. f 385 ]: Hnilva. 

( omig., 1841 2; Kaiiphii\ 1842-3; leave 
lo Batrgaloro, 4-4-43. 

Brown, James B, ... 14~10-3ti from Hosi>. apper. Bandour. ; (It. Are. 

1^30-7 ; J^rsiith., 1837-40 ; re’sd., 1840 ; 
pr. Depy, (Olir. 

CamPBKLI., ('. 1). ... ... Ainua, 1838 till disin. 4-0-40. 

CL\IiK80N, b. e. 30-4-17 14-5-32 (It. Arc, 1833-43 ; Malunchu, 1843-5 ; K. 

Kichd. bapt., (volcutta; ("oust, 1845-04 ; rcs<|., 1804. 

10-1-19. 


•Cropley, Kdw. d, Saupor, 19-12-32 

27-10-38, 
aged c. 2i. 

Dove, ( has. ... 12-0-33 

Kemp 


Dribbrg, John (I. ... 0-11-35 


ForBTKR, Wm. b. IlHnsl, 14-4-32 

Eobt. 21-2 17; 

d. London, 

1(1-5-89. 


GEYNN, Wm. b. April, 1821. 9- 0- 40 

Mssri. 


James, Wm. Mx b. Jan, 1805 24-9-32 

I HI, 371 1 hapt., CawTipore, 

25 1- ri ; 
d- OhuuiVr, 

14-«-44. 


James. Wm, b. Dee. 1827 ; 15“-8~41 

Hichd. Nix. d. 1870. 

Johnson, 17-1--38 

CleiiKjnt Bangor. 

Kallonas. ... 2-12-31 

Nicholas 

Keklan, Henry b. 19-9-17; 18-5-32 

d. Mnssoorle, 

11-5-87. 


Budhon, 1832 (ill deaih. 


(It. Arc, 1833-0; Budhon. 1830; nsd., 
18;{0: Opium Dept., 1840 3 ; Magte. 
Iloopfilv, 1853 ; l)(‘p. FMO., Calcutta, 
1855 ; PMG. NWP., 1800. 
wr., DDn. 1834 5 ; Ot. Arc, 1835-6 ; 
Budhon, 1830- 8 ; reed., 1838 ; ordained ; 
joined SKI. mission. 

Banphir, 1833-0; resd., 15-8-30; Iw.al 
comn., StirkliAwati Bn., RAjpntAna ; 
('oindt.. 1848. (.’apt. 1837; Maj. 1800; 

ret., 1805 ; mil. servieefi, Uhii/ue ( 234- 
0 ); Hodson, iv ( 50.5 ). 

Budhon, 1840 2 ; limbs a. ('ouiip., 1843- 
4 ; Karara, 1844 ; n-sd.. 31-8-40 ; .Asat. 
Comur. (mdh, L808. 

1821-32, with Itev. Svy. { 371 J; I'.udhori, 
1832 5: (It. Arc, 1835-42; eh. Dora, 
1842, (ill death. 


(It. Arc, 1841 2 ; Hmlya. Counp,, 1842- 
3 ; (lora, 1843-5 ; read., 1854 ; .Asst. 
Cornur. JhAiisi, 1854 00. 

tit. Arc, 1838; read., Nov. 1838; Dep* 
Kcgr, Fin, Dept. ; Apra Bank. 

Gt. Arc, 1833-0; B. FaraanAth, 1830-8 ; 
ch.. 1839 ; read., 1840. 

Ot. Arc, 1833-42; Oora, 1842-5; 
ch, various parties till read. 1804, 


KIRWAN, David b. 25-12-23. 10 9-40. 

Masri. 

Lane, CVms. b. March 1818. 14-5-32 

klohd. 

J>OANE, lUchd. ... 7-5-32 

Logan, Oco. r. Blograiihicul Notes. 
Martin, Wm. ... 7-8-32. 

I ni, 385 ] 

Moran, Francla b. 1813/4. 14- 3-32 


MOLmiRAN, b. in W^alcR; Wr., 

Jamea c. April, 1817. 27-11-32 

d. Nirmul, OT8. 

Hdbd., 26-3-09. 19-4-34 


Gt. Arc A. Karara, 1840-5; read., 1847; 
Bupt. Tndiis (Aiuals. 


Arnua, 1833-9; Karara. 1830 40; Gt. 
Arc, 1840-1 ; Kanphlr, 1841-2 ; Calcutta 
MnU., 1843- 7; ret. 3-10-71. 

Budiioii, 1832-5; resd., 1-9-35. 


from Madras Topo.; Gan jam, 1830-2; Gt. 
Arc, 1833-4 ; rosd., 23-(t-43. 
read., 1832; later Asst. Sec.. Calcutta 
Bible So('. 


SCO. Calcutta, DDn., 1832-4 ; Ot. Arc, 
1834-0; Ranghlr, 1830-42; Hurlya. 
Cong., 1842-4; Karara, 1844-7: NW. 
Hmlya., 1847-54 ; Hdbd., 1855 till death. 


MiailKKAN, b. Cape Tow'p, 8 - 1 - 30 Gt. Arc, 18:i0-9 ; sick 1839-4(» : Ih.dhon, 

Owen c. 1818; Meerut lM(v 2 ; Hmlya. Connp., 184:t-5 ; resd., 

d. before 1854. 9 12 48. 


Domestic 


m. before 1835 ; resd., 1864. 

son of Simeon Henry A 
Josi'phu H., of Calcutta; m. 
ist., Chtpp., 27- 2 -37. Elhsa 
Snell : 111 . 2nd, Ohtgg., 

22 12 4 1 , Sarah Louisa, 
dau. of Henry liandolph- 

m.. Baapaloie, 10-0-39, Jessie 
Elizabeth, dan. of James 
Ha>es, opulent mcrch. 


son of James Oram ( . ( 1780- 
1848 ). Ben. Jaciutha, 

Malay ; m., Calcutta, 

18-10-50, Mary Christians, 
dan, of J. 11 . Kosh. 
father still In India, 1833. 


tn., Calcutta, 9-9-41, Char¬ 
lotte Agnes Smith. 


with bro. Kev. C.E.D., Tolly, 
gunpe : pr. kin (,o ,1. G. D., 
indigo planter of Nfitlipur, 
Furnea. 

son ot Col. Henry F. ( 179;i- 
1802 ) of Skinner’s Horse 
and Sliekliawati Bn., CB., 
Dili. -, 111 ., Frliy., 20 -0-39; 
Mary Owen llearscy, pr. 
dau. of H. ^ . 11. f 11 , 404-5 ]. 
m., 1842, Donuelly, sls- 
Indaw to O. Mulheran, 

son of Itlchd. James. ( 1785- 
1813 ). Bern. hd. ; ni., Cal¬ 
cutta 12-10 27, Mary Anne 
White, wid. ; father of 
W. Ft. N. A, J. O. N, J., both 
of (iTS. 

son of W. N. J. ( 8UJ) ) ; m., 
Mssri., .5 7'52. Bosanioud 
Helen, dau. of Frdk. Short. 


HI., Agra, 4-7 37, Ann dau. 
(M Anthony John. 

son of Condr. Tmke K., inv., 
Benares, 1843; pr. from 
Swords, CO. Dublin ; m., 
DDn., 80-42, (.’atharine 
Marianne KHVaiiaph who d., 
]>Dn., 8 2 73, aped 47. 
son of Condr. David K., PWD., 
and Jane his wife; 
m., B(vnareH, 2r>-9 48, Emma 
.Evelinn., dan. of Wm. Dolby, 
nat. son of C. B. W. L. ( 1786- 
1872 ), Ben, Inf., who m,, 
Ist, 1829 ; bro. of Wm., Asst. 
Kev. Burvr. ( 399 j. 


son of Thos. M., rnatross of 
Art., and Jane his wife ; m., 
31-8-48, Amelia Harriet, 
dau. of T. S. Sheppard, 
son of Owen M., who arrd. 
India before 1832; bro, to 
Owen ( inf .); pr. kin to 
E.M., who arrd. Calcutta 
with wife, steerage tYom 
Mauritius, Feb, 1834, m., 
Margaret before 1847. 
bro. to James f 1; in, 
Allbd., 29-9-45, Smsannah 
Donnelly, whose els. m. Wm. 
Glynn I tup]. 
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?^ame 

Birtii 

Death 

Afitiointed 

I'.mploymeiit 

Murphy. ( ha.s. 

»!., Dei-., 1798. 

14 2- 32 
( aleutta. 

enl. Br. Army. 1821 ; to Bdg. Dfit., 1824 ; 
Sgl., 1.S26 ; Jittd, oTs. Sept. 1831; Ct. 
Arc, 1833 6; Amua, 1837-0 ; Budlion, 
1839-43 ; resd. Aug. 18421. Wrib-s 
from Agra, 1845, asking for sedentary 
post GTS,; 1855, NWP. Seott. Agra ; 1860, 
Simla; 1862, House owner, Sabithu. 

^'ICOLSON. James 

. b. Feh./March. 

(n>. 

Oct. 1 h;;. 5, wr. soo., DDn. (It. Arc, 1830- 

Oucbterlony 

1819 ; 

d. Upper Nor- 
w'ood, Surrey, 
25-1-69. 

1 9 36 

40; llrnlya. Coring,, 1841-3; Calcutta 
M<*rdl., 1843 50 ; ch. various GTS. 
parlies, resd. 1864. 

OLMVER, 

b. Ildbd., 

27 8 39 

wr., Ke\. B<1., 1837 9 ; Gt. Arc, 1839-42 ; 

Andrew 

(;orrudius 

24/30- 4 22 : 
d DDn. 

24 8 56 ; MI. 

MiiHSoorie. 

Bmlliou, 1842-3 ; hd. writer, 6U0,, 
11 II 44, till death. 

Ollivkr, Joseph 
f Ml. 4QI-Z 1 

b, Madras, 

1785 6 ; 
d. before ;ls.58. 

1 ;: 3 1.800 

wKli Lamliton’.s Svy, from 1804 ; GTS. 
from ) 8 lH ; ch. (3alcuil.a Lotigl., 1825- 
32 ; Gt. Arc, 1833 till ret., 1842. 

OLLIVEK, Josejih 
junr. 

d. 21 12 39, 
from fall from 
hor.se. 

Caleutia. 

Gt. Arc. 

OLLIVKK, d'hns, 

b, e. May, 1818 : 
d. 15 4 78, 
aged 59y torn s<l 
.Ml., Karaclii. 

22 9 .,7 
( aLmna. 

1 . 

G(. Are. l.S 3 s 4 ;:; Gora, 1843-7; resd., 
1848 , and joine<l Punjab Flotilla, Suk- 
kiir. 

Parsick. 

jNioholus ,5. 

pKri’ON, .tohn 
K.iDllANATH, 

b. 1822. 

r. Ihographieal 
r. Biographical 

:’.i 10 :}7 

(, w.'ilior. 

Not. 

Noli-s. 

Gt. Are, 1837-43; Gora, 1843; resd., 
1.8 1 .;; ( leik ( oltr's, ofliec Agra, 1844; 
Dep. Collr., 1860. 

Biokuhar. 

Ram Davau ItE 

... 

9-9-40 

M ussoorie. 

Gl. Are, 1840; Karara, 1841 2 ; Hmlya. 
Conng., 1843 till dism. 1814, 

KOSHKNRODE, 

b. Aug.'.Sept. 

4 1 ;{9 

Gt. Ar<\ 1839-43; Cbcndwar, 1843-9; 

John Win. 

1820. 

( alent la. 

re.sd.. Oct. 1.8,52. 

ROSSHNIIODK, 

b. ^ladrun 

19- 3 (15 

LamlitorCs ,S\ v., 1807 23 ; Gt, ,\rc, 1823- 

W III. t in, 409 ] 

1 3 1792: 
d. 1)1)11.9-9-52. 

.Madras. 

.5; Calcutta Long!., 1825-32 ; Gt. Arc, 
1.833 41 ; ret,, 31-7- 41. 

Rossknuode, 

b. Nov./Dec., 

4 1 39 

Rungbir, 1840-3 ; Maluncha, 1843-7 ; ret. 

Wni. ('has. 
Scui/i.v, J'>hn 

1^21 , 

Calcutta 

14 4 .32 

1876. 

Budlion, 1833 6 ; Gt. Arc, 1836-7; 

henry 

d. Mlbd.. 

1 s 11 

( aleuKa. 

Karara, 1837 till death. 

Tkkrv, <»eo. 

J'Jisiia 

b. Jan. ^ 8 l^. 

9-11- :,;2 
( aleutta. 

Gt. Are, 1833-43; (dicndwar, 1843-7; 
dism., April 1850, 

I'HORN'TOX, .lolili 

[ 400 1 - 


J - 5 32 

( aleii!(a. 

S, Pr.siith., J832-t>; Shekhaw^ati Expn,, 
1.834-5 ; re.sd., 1-10-36, to Rev. Svy. 

TOURK.'K, 


21 ;; 32 

S. Prsnth., 18:{2 5 ; resd., July 1835. 

Andrew' 

'J'')RKiox, Murray 
[ Ill, 38(> ! 


24-4-22 

llydfui. 

Gt. .Arc 1823-5; Calcutta Longl., 1825- 
32 . S. Prsnth., 1832-3 ; dism., 18-4-33. 
Ud. Asst. Judge’s Court, Cuttack, 1800. 

TULLOII, Bol.l. 

( 'li.ipiiKin 

d., lidintmrgb, 
27-5 69. 

14 5 32 

Madras ' 

Gt. Are, 1833 ; Amua, 1833 6 ; resd., Aug. 
1835 ; Fxnmr., Pay Dept, 

fV) POGR API 11 (/ AL S fJR\ EYs 

Ali.fv, W. 


19-3 35 

Salem, 18.38-42 ; Ganjaui, 1813-(5. 

Barnett, ( has. 

b. 1 i.Mto : 

1 (J 09 

N. CircArs, 1820-32; Aellore, 1833-42; 

Win. 1 Ill. 384 i 

(1. .Madras, 

2(8 7-68. 

Madras, 

Goomsur, 1830 7 ; ch. A’ellore, 1842-3 ; 
ret,, 1844, to Vizgptm. 

Buitatn, ItieJid. 

b. r., I'eb isol 

19-423 

Hdbd., 1823-38 ; not show n in later rolls; 

Henre 

1 tn, 384 i 

lidt.d. 

pr. d. 1838 f 256 j. 

Boyne, I ranei' 

In I, 384 1 


22 27 

Mdra. A Trchpiy., 1830-2 ; Salem, 1833- 
41 ; to GTS. 1 3 H 4 ]. 

Brpnton, W. ... 


1-7 30 

Salem, 1835-9 ; ahs. from 1-12-39. 

BtlTFOY, Tlios. 
Wm. ( m. 384 ) 

d., Berhaiiiptir 
12-1 :: 2 , 
aged 2 ! y, Irn. 

1827 

Mailrun. 

Gaujam, 1830 till death. 

Chamarett, 

Andrew 

(in. 385 J 

b., Jan. 1793 ; 
d., Poona, 

18 12-48. 

19-3 05 
Madras. 

Hdbd., 1830 -IS. 

CUATALIBR, 

Joseph 

d., (Janjarn, 

28-11 -52. 

1-7-30 

Nellore, 1833-48 ; Ganjam, 1843, till death. 

Claudius, Tlios. 

b. c. April 1816 ; 

d., Berhampur, 
7-(V-e3. 

1-7-30 

Kellore, 1835-43 ; Nilglri, 1844-5 ; Gan¬ 
jam, 1846-54. 

Dal(B)T, Whitelaw' 

III, 385 1- 

1-4-27 

Hdbd., 1830*42; ordered Ganjam, 1842, 
but did not Join. 

Howaki), Hobt. 
1.3*5 1 

d. before IH62. 

22 3 37 
Madras. 

Mdra., 1830-2 Trchpiy., 1832-4 ; Salem, 
1834-42; Goomsur, 1836-7 ; Ganjam, 
1843 till resd. 1856. 


Domestic 


III., AS v^jdr., It. Win,, 
lii-O 2W, IsalK'Iki Koss ; htai 
da 11. .'VjyrneB LiiiKiini no, 188.8 , 
( . II. West ( J8r)9"l‘J23 ), 
Afniv Dejit. 


son of ( apt. James N . ( 1788- 
1.83.'» ); Ben. Inf., niv., 1832 ; 
Jallies junr. in., (’alcutra, 
20 - !2-4‘l, Elizabeth, dau. 
of W\ A. Chalmers ; she d. 
belore May 18:>9. 
son of Joseph fin/] rn., 
l.nndoiir, 18-8 13, Krnilia 
ItiUon. 


father of Andrew, Joseph 
Th»w. and ('has. O. of OTs. 


son of J oseph 1 sup |. 


son of Joseph senr. ( sup ) , 
m., Allbd., 2S-l)~48, (^'aro- 
line, dan. of Kohl, Cline. 

pr. kin to Did ruse p d., 1826 
Aura, aged 43, alias Barsegh ; 
lUunt 48/ir>y ; m., Agra, 
27-12-47, Rosalind Maria 
Brown. 


son of \Vm. R. [ ivf ), 

m., twice \ in, 409 | ; faiher 
ofJolin Win. A Wrn. Ciiaa, 
of OTS. 

son oj' Win. R. | tup j. 


1 st. wife d., DDn., 13-4-42 ; 
2nd wife, Julie Ann, d. 
Mimsoorie, 1 7-t>-41). 


pr. son of Miclwi' l T., “Free 
Trader", Madras, 
eld. bro., to Vndrew [ stip ] ; 
dan. isaheJla m., Cuttack, 
18r)V), J. A. Wilson, Tlgplw. 
pr. kin to ( apt. Roht. T., 
Ihni. Art., wl)o d., ( aleutta, 
1802 , aged .•i'x. 


in., 1 ll-iii, Msiptm., Leo¬ 
nora Hudson. 


in., Madras, 3-9-23, Charlotte 
Chamier. 


m., Sedbd., 3-10-20, Katha- 
rine Johanes.s; fat her of 
Andrew, junr., appeo. 1852. 


m., l8t, before 1845, Jano 
Eliza ; m,, 2rid, before 1856, 
Charlotte Amelia. 


wife d., Behrampar, Qanjarn 
Jan. 1849. 
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Civil Assistants 


Name 

Birth A 

Death 


d Kinployment 

] i.N.yno, Fohri 
! in. 3 S 5 I 


iv-t»-27 

Hdbd,, Fs3o-46 ; ‘removed from Dept.’ , 
bet ore 1849. 

kiSATio, Wm. 

1 Ill, 38.5 j 

h., Nov 1811 
d. 3(f“ 12-33. 

1-5-23 

Hdbd., 1830 till death in fd. 

KiNP. John Geo, 

b. 1810. 

ti-a-33 

Nellore 1837-43; Ganjain, 1846-50- 
Drissa, 1859 ; let. 1862. 

IFJGH, lotm E. 

! Ill. 385 j 

1 ), r., June 1810. 

14-4-27 

Hilbd., 1830-43 ; Ganjain, 1843 -54 ; 
Hdlul., 18.59-00. 

1,0 NO, Kictid. 

\ 11 . 3 .*?i; 
in, 385 1 

b. 27- 7-1793 ; 
d. Sedbd.. 

7-10-55, Ml. 

27-4-05 

Madra.^ I'artieH, 1810-21 ; Hdlid,, 1821-5 ; 
ret., on pension, l-ii-47. 

Mao.MaUun. b.. Oct. 1701. 

(has. It obi. 

[ 11 , 351 J lib 385 1 

J 9-3-05 

Madras jiartii'u, 1.809 .30 ; Madura A 
Trchply,, 1.830-4 , Salem, 1834-44; ch. 
1842 4 ; Nllgiri Hills 1844 till ret. 1855. 

McFaKTUY. Fidw. 

1 ni, 385 1- 


14-4-27 

-Mdra. Ar Trchply., 1830 2 ; Hdl*d., 1832. 
Out by 1833. 

Mineaup. 

AUgUHtllB 

[ III, 386 1 

b., July 1807. 

17-8-23 

Madras INarticB to 1833 ; break ol service 
to Junr 1840 ; Sah in, 1840-43; .MIgIri 
Hills, 1844 53 ; ('alciitta DO., 1854 5. 

PARLpy, Fba». 
Henry 

i in, 386 I 

d., Hdbd., 

5-1-73, aged (’.2 

9-3-27 

Hilbd.. 1830-43 ; Gaiijam, 1845 but not 
1846. 

Sneli., Cbas. 
jiinr. 

d. in Id., 

5-3-57. 


Nellore, 1S33 42 ; Ganjain A Orissa, 1843 
till death. 

Si MMEUS. (^has. 
Augusus 
( in. 386 j 

b. c. Fei). 1808 ; 
d. 1860/2. 

1 - 10-21 

N. (Jrcfira, 1827; Nellore, 1833-43; 
Gooinsur. 1836-7; Ganjain, 1844-50; 
N.W. Hmlya., 1850 2 . 

SrMMERS, John 

1 111 , 386 1 

d. in fd., 
c., 1838. 

20-5-25 

Ganjurn, 1829-33; Nellore, 1833-C; 
Gooinsur, 1836 till death ; r. Map, 
Mltio., 133( 33 ). 

Ti RNid tb, Wm. 
Henry 
i in. 386 1 

d. in fd,, Gan- 
jain, 24-4-53, 
aged 42y. 7iiio,, 
bur. Gut tack. 

27-3-27 

Hdtid., 1830-50 : Ganjain A OriBsa, 1851, 
till death. 


DoiiMStic 


Iir sou of f . A. 1., lid. Drun. 

]Madras I in, 316 j. 
pr. hro. to Colin ; m,, Srdhd., 
30-8 .31, Margaret Hill. 
fatliiT of W, King, afipd, 
dmn. 185(). 

son of Janies ; and shewn as 
Jarnea in some Hat. 
rn., Trkimr, 13-12-20; Ann 
Watts, half ? - sis. of C. K. 
MaeMahon | rnj \ ; pr. father 
of K. H. J.,, appd. lldhd. 
Svy,, 1- 7 "15. 


son of vVugijRtiis M., arrd. 
Madras 1780; m.. Matilda 
helore 1832 ; sis., Eleanor 
Kosalie, m,, Mareelhia Burke 
\ HI, ; IV, 345 -t> I- 

III., 8 cdbd., 0 7-36, Sarah 
Elizaheth O’l.cary. 

pr. nat., son of ( apt. Chas. 
Snell, Mad. Inf. ( in, 504 . 
sop of Janies (in, 386 j. wife 
( arojine Biihina, h. 10-4 33, 
d., l’(x>na, 2-7-56. 
hro., to (’has. 


son of Thos, T. | ni, 508 ]; 
in.. Sedhd., 14 .5-:{3 Leo¬ 
nora Sarali I'icker, T>r. dati. 
of F. fii, F. I HI, [, 


Bombay Survkys; Trig., Topo., &, Blvknue 


AIKIN, Jameg 
I nr, 386 j 

AIEIN. Will. 

1 in. 38 f> I 

JBkia, Wdn. H. 


b., e., Oct. 1780 ; 
d., lldbd., Sind, 
26-10-49. 
h. 1811/2. 


BKUTiE, Wrn. h. 1815/6. 

1 III, 386 j 

BpckaUm Jcmeph A. b. 1805/6 1-0-20 

BrTTBBWOBTlI ... 26-<F-3« 


CaMKEIJ., Alex. 
(KlTCHKId., 

Edw . Kiehd. 


26-6-38 

t». England ; 26-6-38 

d. l(> lf“71, 

Surat, aged 50. 


IlA ( OPTA, b. 1814/5. 

Joseph [HI, 386 ] 

FlUUETT, F. 

I in, 393 ri.a 1 

FivASK.u, JarncB b. 1804/5 ; 

III, 186 ! d. Poona, 

15-12-63, Mi. 

Mornk. S. h. 1815/6. 

Filwin 


1-0-28 


1822 

1-6-32 


Kck’K, .lames 
( or John ? ) 


Price, Wrn. 

b. Bombay, 

1-5-20 

Samuel 

1811/2 


(in. 386 j 

Sanger. Thos. B. 


1-5-26 

1 in, 387 J 

SPRINGER. John 

d. Poona, 

1-5-23 

Hans 

20 - 2-61, aged 


I ni. 387 j 

51y. 9mo. 



Bombay Svvb., from 1821 till ret., 
10 2*34. 

8(iO. Poona, 1828, till death, 20-3-34. 

Deccan Rev. Svy., 1837-9: ret. before 
1863. 

800 . Poona, 1828, till diiich., 20-2-34. 


pr. father of Wrn, ; wife 
Elizabeth d., Poona, 3-7-^26. 

pr. Bon of James [ gup ]. 


in., before 1841. 


800 . Poona; to CE. 1833. 

Deccan Rev, Svy. ; poBBibJy in BhopM, 
1850. 


Deccan Rev. Svy., 1838/43. 

Deccan Rev. Svy., from 1838; Po«t Office, 
Hdhd. Sind, 1S46 ; Karachi, 1848 ; OujarAt 
Rev. Svy., from 1854. 


800 . Poona. Clerk, 1M3(); disch., J834 ; 

Sub-Asst., 0 T 8 ., 1837 till rcBil., 1863. 
Dmn., H. Koiikan, till 1830 ; 800 . Poona . 
enip., privately by D8(J. till 1832. 

BOO. P(Kma; appd. Sub-ABBt., otb., 

6 2 34 ; ret. from Abu Mrdl,, 1851. 


son of Edw. Kicfid. (\ - rn 
iBt., Poona, lf>~VF 4 . 3 , .Marv 
Beck .Martinnant: m., iind 
Sural, aB wide. .M.iry Ann 
Kelly; gt. uneh of Hn;;h 
Martin ( S of ]. 


m., Jsa he I la before 1840. 


800 . P(M>na ; diRch.. 1834 ; Bo Oovt . Sect., 
1843 ; (Jerk, ( omur’s. office, Kar&chi, 
1853. 

with (’ollr. Kaira till disch. 1834 ; wltli 
Beech to AfghAnistfin, 1837-8. 

Deccan Svy., 1826-8; Trg. Svy., 1828- 
34; OTB., 1834 5; Deccan Rev. Svy., 
lYoni 1837. 

Decc'an Svy,, 1826-8; Trig. Svv., 1828- 
34 ; GTS., 6-2-34 ; Abu Merdi;, 1855 ; 
read., 1856. 

Deccan Svy., 1823 30 ; 800. Poona, 1830 ; 
till disch., 20-2 -34. 


wife Hnniet d. 26-'5-42* 
aged 25J y. * 


fir. Bon of Wm, N., Naval 
SK.’b office; m.. Broach. 
29 .3-29, Elizabeth l ucker. 
m.. before 1840. 


widow Joanna, d., 1822. 


Spey, Wm. 


with Oollr. Kaira, 1834-42 ; with Gibenie, pr. kin to James Hume 8 
1837-8. Surg., Boiniiay. 
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CIVIL ASSiSl’ANTS. MKVILNUL RUIIVEYS 

Wedp.rn Pnwvnmt^ Lower ILorinn-'^ .f. ^ Boinbo!/ yominal Rolls. 


I X 1 s:; { I ijrfv \\ ;-f.' I'. r.M .i,, -. 

<>r ' 5 h-\U]. -l-ni 

onivA'IC wit !l A r! ' l' O • AC S .i. - ' 

(hailglli'■ Ml* (1 -.jMS-: ii! A- • : i!L , : 

bcivn cio ;! «low'! i : 1 ; I n;;* ; | u i „ w, !. 

Sahasinin. ^ .u(L. .i. !A-Noi!un a.uacvo; ; 

Lit'tll,. K. MurJofl.iJ; i. i'-lllt! SlMAr'.fn-. 

J, ,icit/p '.Irici. ;uhl A .Suit A 


;• v\A »r\" ip ! 


A tie- Wt A! 


cirvi lUItitA-CL'l!. 

< <, W va! ( iul! I' !. 
Moradahan.. Li-'iit. IS IS- 
Air. IS A 

.A. WnWI, o. ..a 


' ■!. l:.. vrittT -u,! 


cV M. Ill'll^-., writ'-rs i ilr.u.'tc.t-uitT', 


I.loti a]i;irf‘nti 

. Si.A 1. 


:'|1C\A \or. p.'io -w ! h X-: ,■] ;..A j,] j , 

‘ ^ a; ^ i :::■ < -CAWh A':* :-r,l ' , y SA(1 

■ ' A^Si-kAWil'v- AOi . I i hli^. t '.,A 

/''■/A..-. ( '..[.t.MIl S. ](. Si!;. i :,, , V Sj.-v.'', of ! 

Mr’. .J. ('.nij,; ’’.N.sistaii' 11 . - •, (a , 

^ ^ O i r ;i': : l: ! \\, IS SjiiiS Sui./- 

Assi-A .l fit A AT’ <>\ . .r,,, 

* ■ ■('. ’ . Li!:, ir. i W. ! . i.i.L':, .oenvil 

OCf- . 

> Lfl.ir-i „,U\ 'S.lTC.Hl U Al'uwi. lA'tMvujU Sur- 

^ ' ..-Uf ; larui. O. .!, 

• i Sf/A f 

' il‘ iinrkt-. A, ,- <; lA < . (', jS.. , Si:b- 
V ^ jr-Tai;!. P\ir\ 

’I’. S.u.l'U’son ;.u J 'At,. i>.,t .1 , ;i|)}irv;i[woh, 


M I (}}.■■ .; Wil'i.yc-', J -n’c- o! : ‘ir I i'; i {A! ] AIH ,„i 

■'!' Cl. .i. U'.:ii j,MU.w I', i i, ib ' u: h i ” wvre 

1 ! 11 ‘ I {1' i I ' ■ ' ' I > t 1 I ! . ' i t ■. ■ i' \\'1 ■ <1 - I'! ' i . ) ■:! :1,: I 'M : W . . I I I . . I U - .It . , r I . 


SAi’Uro • WA 


('(L’ilni UM;. t hih w A 
(IfuAviiis ohn-r I ■ ... I 


i! i N \\Ail ■ Aii ict i V .iS ' r •; w.a: < L- 


'■S'!;;’' -KLSi !; ! ( 1 . 


... ' ; ,;a j- J ;i,VO on. Ov , .0,1, ^ ( I : ! 1 ' r* • i ::'o/)i;r- 

Aini);.)ys:Aa! X i nj;'-, s i, a ! ! I ..a He Stww ;. n; W-a 'savscM;;, ■. i o.-. sacj 

MASS' with til.- Id,i't oT !A-; i cLooia S;i,v • iovamj lufii ‘'Aoi.a'Mvoa t.imoyh 

of only A t nnijCAi’af’y itiJ in t’ ... wswiois o, rninci jus'l;11 ■on , ”) 

^ tIf'\ iiMn So ' 's-ii /•;'> V' Lb'dloffi !' j»o!'l ■ in 

I ]iuv<' [ic'rsniuill\ l%ih;:'\\’n .Air. 'l’orninn:\i,n for nuiny yiovrs ) sii. ; -Ay i, loi ’lii, 

aMviint.a,A>(>uslv...assume ( 'ui-riu* oi’ a Surwo ciJIhm* on an incnAccui H.i.!.i,r\’ as ‘'Assictaot in 
(Sharon”, or with liio ran!; of S;ir\(wor. ... Shmjld proiuolion nov to h.' (ifomori aMvisaMin 
1 would siin.iA’Si Miai. Jio assiiiriM uharno ol a conilMfiod Hiirvov' ni llfWionliorn dansion of 
.Mor/nlahad, ... on a salary of .vA Its. 4t>0 |Hrr monsoru in tl.<' liojd, and liSO during Uu' rains. 

Mr. JS’oI.son j in, 570 , .jSo^r^o j Jias boon tdovon yoi,!,r.s in. the...l.hysj.rt 1110111 , and .»n Ins 
roturn to ( alcidta ivflor tho Barmosr' war, was appoinlod to c(.n]dnot. .a ri\or anr) coast .stir\’(o 
in Arracaii, of which, ho\\'c\cr, (drciiinsla-in'O.s procoritod Inni frv,)iTi asoi.-cnn chci'so j ni, 1 J 

... Ho would ho boltor* ornployod on a idvesr or a .Marino snrvuy.Lin owu viou.s aro dirooLod 

to Bomotiiiiiy ol tins kind, anv]...| 1 J rofMoniinond his transfor <.)ii tho jir,sr ononinio Iu 
inoanwliilo ho iiiiyht assuni<t oharyo of Idout. Frasor’s lalo survey | sio J. 

d’lio tdiird iiricovoiiantod Assistant Siirvoyor, Mr.. Ctoulcl ( m, pjf,, > 7 ] ], .. difforontlv 

situated from the aho\o two...who woro originally appoinlod Assistiun, Suznoyors, whoroas 
Mr. ( Joidrl \vas airfrrontiood as a draftsman, and lias ij:ra<inall\- n.son to his pn'sonl rank" 
8 iininoii(is i;it(>r lopnrUHl tiia! (iouhi. “is f bo only potion nndi-r inv order- wlio 
is qualili(Ai for las sifutdion as Assistant, but ho li.is uYiieli to loarn boforo lio cendd 
aot in an indo|)on(I(nd sur\A'\ 'n Ho had, rnortsivin-, lost bis ^ilusioal onerov and 
nev(‘r roso to any losjHuisiblo cliaigo. 

Torranneau was given an indo]><Mident ohargt* from 18:>4, but wzis not- sincossfuj, 
and after two seasons had to revert to a siibordinat(‘ positii)M j 2 -n { ; • })<* did not 


II.MC., 21 ; DDn. 2s2 ( 2fU>-l r Mroni I)S<d., 2n~S~:t2 ; itrc., ( Its ). 
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CiML Assistants, Ivf.venie Surveys 


posse.ss tfif frsonlai \ ifjfdui UMpiisit'* io wi<‘l(l i\> cstablisluiiPiit '' . iVelsoii held 

charge of \ Jinoii- dt tjw liiiu ni s undof VV^iiliaiii IJrown | .m s ! bid was no longer 
voung and '> igoeons. and was tirnos m Irnnhlt^ for p.-issing j>ad work [ 2 ]o 1- 

l><‘dford r<MitiniK‘d to roeominand i hai experieiUMsI ciNSti.ui assistants should be 
given o)>port unit ies of iiolding ext‘euti\ o eiiarg(\s : 

'rhe qiioRtion., .involves a ]irinei|)le of 110 rtniall importance in ail its bearings, and if decided 
against tlie imcovenanted <'lass. it cannot but generate rnnch disi‘ontont, and cornplote^ly 
destroy tbos^> iiopos winch tlie pres<*ribed system of promotion (Vorn general ability and use¬ 
fulness was cal(uilated to create^. 

Of the assistants of tins jieriod Idtzpatrick, Wilson, Wyatt, and Iknnberton, were 
the onl}" oiK^s to hold executive charges for any ItMigth of time. 

Standard rates of pay at tlie beginning of 1831^ stood at Rs. 250 for the Assistant 
Surveyors—Iks. 200 for the two senior Sul>-Assistants—Rs. 150 for eleven others— 
Rs. 130 for two others Rs. 102 ~Rk -0 for writers and drauglitsmon -and Rs. 77-14-6 
for the appi'cntices'^ [ ni, dt >3 -() j. 

Promotion in this tiard-working and with a few exce]>tions (lenerving body of sorvantR... 
must rest ontiroh on the indulgent...consid«M‘at ion of ( Jovernmcnt. ... Tbe hope of moderate 

reward must liav(^ a heiudiciai eftix t. I \« ntumd to recommend an advance of oU rujicos 

monthly to ever;c Bub-assistaiii who ( after Berving 5 years in the rank )...migiit...merit the 
indiilgeiif'e. 1 fnrtlicr it'cornmonded a Hmall increase of ])ay to the.. (lrauglvtBm<ni, one of 
wiiom, ivlr. Dnmbleton, has a wife and family to Riij)[>ort, and was stronglv recommended by 
Captain W rougliton, to wijose survey be was long attached. 

The claims of the ap|>rentice 8 rest on different grounds. They were all, or mostly, taken 
from the ld>por Or'phan ^citovd after a rognilar education for the j)(qiartment, and with wluvt 
wtws deemed a certain prosp(‘ct ...of the rank and pay of sub-aRsistant at tiio ('Xpiration of their 
apprenticeship [ in, 36 ; o ]. riiiR liojie has never vet been disappointedk 

Promotion- were -niKdioind and in four easos pa\was rediurta], MeQui^en, in¬ 
deed, was disciiat'g^M 1 n.fter lieing rep<ut(‘d fo?* dueorrigibh* idleness, ut ter disn‘gard 
of tiuth, iuaetnnup^ .mkI sIovcmIn iierfermanee of his duties and, alinV(^ all, his 
druiikeiuiess ‘ . lit^ applied two years later lor ;i,ppointinent to the (kP.S. hut on 
Everest s re»piest }oi n. eerUlieal-(‘ of'ehara('t(U’ ]je eonld not ])rod;;c(‘ it , 
as it wikS...not favourable to rny reputation in a private capacity. ... I w^as constrained to 
throw Up my appointment in the Revenue Survey l)ej)artment, tin) victim of [lasBions arising 
from an over-convdviality in my habits. ... It. is with a most pregnant feeling of humiliation 
that I make this frank and ingenuous (^onfes.sion. but, at the same time...[ 1 trust that ] tliis 
...will operate in my favour as an earnest of that zeal, integrity, and assiduity, with w^hich I 
am desirous to distinguish my future career under yonr immediate supervnsion'k 
Everest was unmoved ; 

Ingenuousness is more estimable than duplicity, no doubt, but does not of itself warrant 
my introducing amongst tlie youths of my Department a pei’son who, the force of example, 
might lead them into bad habits. 

A character for sobriety is easily lost but difhcult to bo regained, for drimkeness is a habit 
not to be shaken off by rnt'rc^ volition, any rnort* tlian the rheumatism, tlie gout, or any other 
chronic disorder. I ])ity a man addicted to inebriety just as 1 should if lie were subject to 
madness, but as I could not admit a person subject to the latter infirmity amongst my Sub- 
Assistants, ... I conceive myself precluded by tlie former®. 

Henry Lawrenee. who was a prodigious woidiu- liirnself. had t;>o get rid of two 
diffieiih, idle, young nuai [ 22 .’ 1- Eines of fifty rujiees and formal reprimands 
having no tdTeet. lit‘ asked for t rie dismissal of both drndvins and (\)myn. 11(‘ had 

noticed tlenkins t(‘m]>orary lapses of rnejnoiy, an<l found him one day ‘daTween the 
hours of 12 and I o doek...in bed, in a healthy state of inloxiitation (k>myn'8 
hehaviovir Avas re])orted in some detail : 

Mr. Comyn closed two villages on Saturday 30th ultimo, and owing to the state of the 
weather was not again called for field duty till midday 4th instant. 

At near ten o’ctH^k on that morning, 1 stepped over to Mr. Comyn’s tent, and asked him 
for his plans. He came out to mo with the appearance of having just emerged from bed, and 

' NW’P. Kc\ M 7 ,'{7 ( 28 ). 'dron» r)S<k, i'.tc., <)2M (04 ). ‘of. ratrs for ms. 

I V/ i j. *lr(»m l)S<k, 10 «> *{3 ; BTC., 2 0 33 ( 14). ^ l)l)n. 28.s ( 4r>0 1 ), 10 IO-3.>. •’DDn. 2St) 

: 202 3 ). 13 10 30. 
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.a.d that hm traver^^s wer« not r«ady for plotting. On ,ny observing thal. exlu«,ve of Sun,lav. 

whlf T** *'!' “** » ini«take in the 

f .1 11 1 ‘ !*“' I'Mi‘>n« to inv lenl. looked ox ..r one 

of the village.H, .letec-ted the error whiel, in.loed was in tlie first line, and after eating niv break- 
fast took the work bac^k to Mr. ( omyii Ijofore l»e ha<l linished \nH toilet 

tr his r.Vu " -M-- <’<"nv« H early hours and attention 

to Ins dutj that I told him he must again attend olliee. ... 1 must now eoufess to you that 1 

am weary of tins (.erson’s presence, that he has been rather an impediment than an aid to me. 
an.l has, since the day he joined, given me more \ exation and annovaiico tlian the whole newly 

entortained ostablishinont of inootsuddioKh * ‘ 

In tuiiiioiying Ihese dismissals Government delegated sneli imivers to the llevemie 
Board. Owing to the iirgent demanti tor I rtiined assistants lioth .tonkins and ( 'omvJl 
were re admitted lo another patty a tew months later. 

In IS.14. on the oecasion o( Patrick ('hill s depiitatioii to .\rakan i k,- I Wilhatn 
llavis deelined lo go as his assistant : 

I have no wish to quit my present situation. ... I was appomte.l...for...tlie Kevemie .Suri .'vs 
within the IVovmees, where...! am willing to do my .lutx . ... .As ArraUaii is a country that 
agrees with no man. .1 feid assured that f shall have no lietter chance than others, partu-ularlv 
as 1 do not possess a strong eonstitiitioii. ... Were 1 to remain there for any length of tame, 

the effects...woulil . entirely...ineaiiacitate me from any actixe dut\-. 

A volmiteei w;is found to (;ike his phun. Imt IteaH'ord asked for < ■'overnnieid order.s, 
to prevent future xnnharrassmont. ... I am not aware of any siieb terms .,f ,i|,prenticeship as 
those referred to liy .Mr. Davis, and xxheli many of the surveyors iluring the Ihirmese war were 
ordered to the Eastern Frontier, not only the iineovenanted assistants but...tlie natix es ( whose 
Ktroiig local attachments are widl kiiow'ii ) ai'eompanied them [ in, ti t ). 

Government niled '‘that .\ssis1ants in the Survey Departmenl are iio| at lihertv to 
retiise their serx ices on |Mofessioiial duly within the Hritish I’roviitees 

.Manx ol the assistants xxere of dittereiit mould, and most etiieient timl enter¬ 
prising, In iN.'t;! .Vathaniel Hodges from Delhi was placed at tht> (lis|>o.sal of Claude 
Wilde at I,,iidliianit. i 27;' | for surveys on the xvestern frontiers which meluded the 
eonr.se ot the Sutlej and I’iniinad rixt-is down to the Indus |2iq|. On the eon- 
elusion of (his work Wade iisked if he eotild he retained 


to eOTiifilote the village siirxeys of tlie Itritish reserxed lands )>ot»een tlie .Sutlej and .tumna 
wtiietl xx’ero..comineneed tiy ('a|itain Simmouds [ |. ... 4’be zeal and .tiligeiiee witfi wliieh 

Mr. Hodges has conducted his duties, and the ..discretion whicli lie evims.d in the |.rosecu- 
tioii of liis survey...among a rude and jealous peo|>le. xvtio sometimi's x imved Ins labours with 
siis|)ici(>n, liuvo freiinentfi’ attracted my notice. ... Had lie remained in the Delhi snrxoy, ho 
xvould [.rotiahly noxv have risen to the grade of .Assistant Surxa.x i.r, ttie allowaneo of which, 
viz.. Its. grni [ler mensem, tie was led...to expect, while attaclied to m> rnissioirf 

Hodges w as detained at Ludhiana till IH.'tf}, wdien GtivernmentOrdoted his r.stnrn to 
revenue .survtws, where he had been “superseded by several of his juniors". 

Bedford, a.s Deputy Surveyor General, kefit ti. close control. partl\' hy means of 
periodical reports, of the reeriiitinent, posting, promotion, and translcr of all t he 
a-ssistants. The large increases of establishment wliich were made in IH.'t:} and again 
in 1837 involved the recruitment of a number of inexperieuoefl young a.ssistants, 
mostly country-born “East Indians”, with some “Europeans’’, eitlier sons of 
British warrant officers, or young men recently arrived in the country on the look¬ 
out for work. He made it a practice to keep a number of lads working without 
pay in his drawing office at Allahabad [ 393-4 ]. After the dismissal of Lawrence’s 
yoxmg men [ ], he asked Government for the appointment of 

William Blyth, the oldest of eiglit children wtio, with their motlior, were toft totally destitute 
by the Budxien death of Mr. (.Conductor Blytti in July last. ... Tlie boy lias been attending my 
office for some time past, gained a good general knowledge of what lie will have to do, and 
appears both docile and intelligent®. 

With a good training under Laxvrenctb young Blyth .served the revenue snrvevs well 
for the ne.vt twenty years. Two of his brothers followed him into the Deiiartmcmt. 


'from Lawrence, .'i 12-.13 : btc., lO-2-:t-4 (35). 'from Ilm iH. 8 11 .‘i-t : brc., .31 12 ;!■» (34^5). 
* sac., 31-12-34 ( 35 ). ' I)J)n. 353 ( 5-<)), from Ca. to Pot Dent., 7-2 35. ^ Iroiii I )S( i p' Y<a.a 

10-2-34 (35). . - .. BBC., 
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Atnongst Ihosr (‘ducaUHi in England were William Dodsworth, Framus Faye, 
dames I*em])ert/on- anrl Rubtirt Shaw. 

Dodsworth, aged RI years, was a cousin of IVtdson, very respectable, well worth 
Hcciiring even <m the salaiv <>f sub-assistant -ml grade" His surveys in Hi.ssar 
attrac'ted the attention oi' th(' canal engineers. -uhI Brown writes tliat 
Mr. Dodsworth, after joining rxm in tlio Bliutteo country from the Dehlco survey, whicli he 
conducted to my entire satisfaction, was immediately employed on the levels from the Guggur 
Riv^or to the (Iharra f 2 10 ]. During the operations Captain Baker of Die L^ngineers, having exa¬ 
mined his feddbook, and tested lii.s levels by connecting liLs own with tliom. expressed his appro¬ 
bation of the whole. ... Tliey had ero.ssed each other’s work in three jxlaces at an interval 
of 20 miles, d he coincidence had been most satisfaetorv'L 

Dodswoidh uns pr<)m<>to<l Assista-td Surveyot' in Ocdobiu* I s:V.} and, after the 
surveys liad ('loscd down, was ap|)omt(M| P) tJi,. (iaiurcs Dantlc\’ writing 

to him in l)(‘<Muid)or I'^ld ; 

Yon are appointtsi Assistant Surveyor on 300 rupees a montfi under me. My oOice js on 
its way to Mynpoori and J shall be there on the JOtli. \ commenc<‘ my line of levels from 
IVIyripoori Allahabad on tiie 20tli. ... Aly object in afipiying lor you was to gc;t cross sections 
in advance, ... 1 must dej.end upon your doing your utmost to join meat an en-rly day-t 

Dodsworth was stdl in tin' canal di^pn rt mmit in !S/>7 wlnm lie suiweyial the 
ground occupied hy tlu' I»ritisli loj-ces l)csi<‘g|,,g Dellii-L 

01 l^iy(\ Bedford writes tli.tt lie was 

an Fnglishman hy birtli, vvelL'‘onn«‘ct(’<l, and airea.<j\ known...to Govc'rnment. riioiigli never 
publi(*ly attaclied to the Sur\e\ Department, ... [ la* is ] a good draughtsman, and formerly 
assisted Lieut. P»eaucham]) when einploN od in Reliar | irr, 1 |. 'Lla* tMlucation of a gentleman 

in England, combined with respectable abilities, nvigfit render his services worthy of a higher 
rate ol pay but ( as in tlie case of Mr. Dodsv^■orth ) I proposci in tfie first instance that his 
salary be limited to Ks. 100 Ji montid. 

Faye joined D*rrann(‘ati for w<)i l< in Aznmgarli. f^ntl ao(‘ompanicd him to Banda, 
taking o\er tcm|)orary chn,rgo in |S37 ! .*.7 1 He was then nominah'd for charge 
of tin* .snr\'cy o) Delira Dfui. but w dicti t !iat. wa,^ allot t(Ml to B>rown’s parlv j ..vm ] 
he joirKvl ].,a w renci- in .\llahabfid in !S3S and noiliiug fnrtlier is heard ofliim. 

Fmnbcrlon, writes laMlfoi-d, 

is the .son of a clergyman, and a school fellow of Ideut. Lawrence. From family misfortunoa 
he enti'rod Ilia Alajestv ’s ser\ i('e as a privat«\ and was some time ago invited l)>' Lieut. 
Lawrence from Bombay in the hope of obtaining for [iiin...a more suitable provdsion. A salary 
of Ra. 50 only w^aa at first proposed, but the nature* of Lieut, Lawrenee’s present rejiort on him 
induces me to believ e that in proposing 100 per mensem, I am stop|)ing far abort of what 
Mr. Pemlierton really merits"'. 

Joining on R-s. 5(1 on 1 st eJiinc, Rcmbenloii rose rapidly and was jiromotcd to be 
Assistant Snrvcym tliri'c \fars later. He was traiLsferred to Bihar v^dth StoplienA 
party in 1842 j j, and from ISdn rose to ;,n (‘xccutivo charge in the Lower 
IVovinccs w liich he held till his death in ISbO. 

Shaw, like lAayi*. had •received a lilieiaj education in Europe ' and wms ^nearly 
conneedvd w ith officers .if rank...in Hu* civil and military servieos'd He won praise 
from Lawrence alt(‘r a few^ months “voluntarv duty", and in October 1SJO w^as 
posted to Brind's party in Azarngarli [ 213 |. In liaiiding ovci- to Shaw on hm call 
to military s«‘rvict‘ in l S, 3 s, Brind expiresscd liis a.jipiociation of Shaw's ‘ /eai and 
activity" and “his ch(*erful and valuable aid...to the aurvoy operations"^’. 

/Viter transfer to Orissa. Shaw licld edtarge of the Puri survey during season 
1 8:19 10 j i.so |, and then starred survey in Purnea, No work (.‘ould be found for 
him when surveys wert' elos(*d down at Hie end of 1842 and he was discharged with a 
gratuity of 4 months jiay. He was living in Mysore n(‘arly twiaitydive years later. 

(ondiictoi Saniuel ( lull,, wlio put four* of his LI sons into rovamue survov', was 
promoted Deputy Commissary in ISIS and lieutenant in 1843, two vr^ars bkore 
his death at the age of 85' [ ui, >71 ]. 

‘ ULR. 37/82 ( 22 ). 19-7-4J. ^ ib. ( 189 ), 14 12-43. ^ mkio., 183 ( 25 ). from DSL. ; n wr. flov 
Hd., 21 If) 34 ( be ). ^ il>. 7 10 3(> ( 42 ). « from DSfL. 10-5-35 ; ih., 17 5-35 ( 55 ) ; horn Hriiid Serit. 

18.3s, iiH< 2i) 5 43 ( 57 }. ■ after his 2nd marriage in 1830. ’ ' 
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l»avj(i. III.- clilvsl SOII^ was ii.|i|)r<'nl.ic.('<l Iroin I h.- » »i|)!iaii school in 

and posted In the Delhi survey two years later, lie g,,t inio troiihl.e and afltn- 
workini^ tlir(‘r yt-ars in 1 !h‘( (lr;i,\viiiL!: oltic-n ‘ lioj>))(Mi nut in ISlir, | ; n.j, vS- ). 

i a trick uihI William a(x-()m{)<-i iu(‘(l the lU-vunnir Sinacyor’( hviu'iYil to F;i!(th-r;tr}i 
in I8J.} [ Ml, ;(l| |, and were f(dlo\va‘d by lli<‘ youngest brothm- ( h^oige. 

Ikdrick was Brown's most usid'ul assistant, and during I S!>!> .t was Imldnig 
charge of a hhff^nff, sni-vo'y earn]) in country tluit wm 


arid and novero(i...by a vast expanse of sand, (md where, indepen.iently of the rretiiiont 
sandstorriis that Tti -'o there, tlio atmosphoro is iin^essantly impre^nuited with subtt^ [larticdoa 
of sand wdiicli throw an iiisutferahle glare over tlie face of the country. 

On one (X'casiou | he ) mot witli an accident of breaking his thigh-bone in the execution 
of his duties, wfiilst perseiially sujiorvising them in tlie evening, and twenty miles from his 


camp, ... liaving to pass over...ground close to the khadiir on the banks of tlie (hinges, uncom¬ 
monly fissured and inituratod, and into one of which ojionings his riglit leg acciilontly got in 
wliilst fiis attontion was «lin^(*te(.l to the |>arty survoyiiiLrh 

Mi' fviadi' a good rc(‘ovm‘y tJiougli left with a slight limp, and towards the cud 
of the yc.ar was giviui <‘hargiM)f aii (vxperiiuinita survey in Akyath, wIkut his wliole 


detaidimmit sidfered scMu'idy from malaria [ v^y |. He retunicd to Bf'owu's surve\' 
and III I SI I took six mouths l(‘a\’e to (‘ahmtia for iM/atmeut ni the eve inliruDirv- 


Bi'iiig a good dra,iigldsmall, lie asked, tliat as his right eye was "in a jierfr'etly 
healthy state^’ he niight hidp in I hi' (huvvdng 'to jirevent my falling o.T into 

any idle habits loridgn to t lu^ aelivt^ naXnre cd'tlie enijiloyment ot my station' ‘h 

When tlic surveys wore idosed down in (Jetober 1842. Iiis pdition for [K'lnlou_ 

servKU' undiU' 19 yi'ais -age umii'r do—wms I'orwarded to tlie Diredorst 


His brotlii'r Wdlliam tells of an unpleasant eneounti^r wiWi a military oilieer ; 

I arrived at .Agra on the evening of 18th .lune, and on the evening of 21st ( Saturday ), 
while I was on a visit to a friend in the milit;ir\' caiitonmonts, ... an orcieriy sej>ahi‘* came to 
mo with an oral me.ssago to follow him to the Brigade .Major’s otlice. 

Not being a military man, 1 did not atteinl to this oral summons, conceiving that if Capt. 
M. wished to see me he would have wTitten to me. On vSuiiday ( the day following ) at about 
11 a.m. the Brigade Major wrote to mo to attend his olTice. ... 1 mimedialely went, ... Ivut 
did not lind him there. ... I wont in search of him, and found him at a shop a little distance. 

I was rocoived...with a volley of abusive ejiithets, such as “Impudent Fellow ” ; “Imfiertinent 
& Saucy lAdlow ”. On m\' attempting several times to urge sorreAliing e|.)flog(4ic of his charge 
of my disolieying liis first summons, 1 was invariably stop|)ed with “ Hold your tongue” ; 
“You are an impudent fellow'” ; “Do you dare to .speak to me ?” 

On my asking { it was the Sabbatli... ) how long it was ])(>ssibl (3 i should be retained in 
durance, iie ordered some of his sopahis, wuth lixod bayonets, to sioze me, and rudely drag me 
into the street, which tfiey did, and it was only after much ('X|)ostulation and entuiaty that I 
wa? allowed tlie use of my conveyance in going to tlie Brigade office. 

About half an-hour after, the Brigade Major and (-olonel (.’omraandant tfiomselvos came 
there, when 1 was told that 1 must find bail for my appearance the day followung at...tlie 
Assistant Magistrate’.s to answer a charge of assault brought against me. 1 was fortunately 
bailed by the gentkmian who lived next door. On the following day I attended at Mr. D.’s 
catcherry, and was acquitted of the alleged assault. 

He was (lireffied to lay his complaint before the inilitarv “oiiiiiiainlcM‘h 

William was promoted Assistant Surveyor in ls:ks. being mostly emjiloy’ml in 
clireeting kJuisrith ojHMations [ 215 J. On the closing of the snr\’(\ys in 1842, 

I was then under Caiitain Abbott [ 227 ]. and I w;vs tlirown out of employ W'ith a number of 
other aasistants. ... By the orders of the Sdr Board of Hovenuo, n.w.p., vacancies in other 
departments were to bo filled up from tlie discharged Burveyors, ... The Secretary gave me 
and another assistant writing and occasional map-making as a support [323 J. ... 

I continued...till October 1844, W'lien, surveyors being required in Seiride, I was i-onstrained 
...to go there as Assistant Surveyor on Rs. 250p.m. ... In the latter end of 1840, ... finding it 
impossible...to get my family to Scinde, I resigned my appointment...for a sub-assistant’s 
place @ Rs. 200 p.m. on Mr. Wyatt’s survey in Tirhoot. 


M)LR. 37/82 ( IM ), Mcincrial iroin P. S. B’nill, 17-8- 42. “one-tliird salary fhrloittMl on su k leave. 
M)LU. 37/82 ( 35 ), 24 3-42. m.K. 37/82 ( 100), Aug, 1842 ; ( 127 ), 10 10-42. ^ IiHiian private f^oldier. 
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('i\iK Assis^ANrs, l\h:vENi;K Sl;RVK^s 

H(* was n* af»[)<)iiit(*(l Assistant Surveyof in IS47, and in 1.^51, liaving trouble with 
his ev(‘s, found a post with tlie (histoins .DepartnuMit at Cahuitta 

Notliing reinarkabl(‘ lias beiMi humd about the survA^y (*areer of the younger 
brother (ieorgis On the break up of tlu^ survi^ys he found turijiloyrnent witli the 
( ustoujs I)e{>ai*tnient, and on his deatli in tlu^ Punjab at the age of an left landed 
y)i*operty to llu' vaJue olfuptass !t 2 , 00 (>. 

Though the purehasing power- of tlu‘ ruptn^ was vastly greater in those days, it 
must have berai hard for* these young Past Indians and Kuropeans to kei‘|) them 
selves, even under eam|> conditions, starting with less than Rs. 100 a month, and 
with the donhttid exjieidatiori of rea<*hing Rs. 250 on which to sn()pori wife and 
family. Promotion, moreover-, did not always keep pa(;e with riKU'it, for the 
estalilishriKsit ehaiges of each snrvt^y party had U> be kt‘|)t stiietly w ithin a delinite 
allotment | ’, 4 ^ 7 |. The folhoving is a list of t hose- reaehed tlu- honour-able }M>sit ion 
of' .Vssistant Re\'enn(- Snr ve-yor. 


Koratio Nelson 

... Nov. 

lS2i 

John Diiniblcton 

... Feb. 

I8.3S 

Uobt. 'rorraniK./ui 

... March 18*27 

William (’hill 

... Feb. 

1838 

.John tJr.uld 

... Dec. 

1H29 

John Britlge 

... Feb. 

1838 

.John Fit/patrick 

... Oct. 

1833 

.lames Pemberton 

... June 

1838 

Alex. Wyatt 

... Oct. 

IS34 

OharlcH Foy 

... Nov. 

1838 

Francis Pave 

... Mav 

1830 

Wm. Dodswortii 

... Oct. 

1839 

Charlas Burke 

... Oct. 

lS3f. 

Nathl. Ho<1).^c:h 


1842 

(ieo, W'vatt 

... Feb. 

18,38 

William Blyth 

Dec. 

184.3. 


The following was the ‘donlih- esstahlishment ' ol the party working in Banda 
under Stephen in lvS40 , 

Ideut. Stoy)hon, Kovetme Surveyor, salary Ks, 52(i ; coritini^eneieK, Rs. 200 -- Lieut. Grant, 
Assistant Revenue vSurveyor, Rs. 250 — both ailditional to military pay and allowances. 

James t*ernl>erton. Assistant Revenue Surveyor, Ks. 2.50 — Wm. Hlyth, Senior Siib Assis- 
tant, Rs. 200—I). Blyth, Sub-Assistant, Ks. 90 —('. Bradley, Rs. 00— 0. Green an<! 
O. H.igyinl)otJiani, (a) Rs. 55, apprentices. 

Indian estat)lishment lirought the pay abstract up to Its. 2,984^. 


Low 1 :It IbtoviNCHs A Assa.m 

Exc(‘])t for the distant (‘ontrol of the Board of Ri-vemu? at Calcutta, tlie various 
dist rict rev enue survives in lower Bemgal ami Assam bad no eontaeJ one with another 
until Bedford movc-d down t-o ('alciitta and beeamo Suynuintendent of Revenue 
Surveys, Lower Provinces | >,22 ; |. Surveyors and assistants were pi(*ked uj) al¬ 
most at random, and until I SJS form(‘d no sort of corporate' body or deyiartment. 

Two surveys were in [irogrt'ss in 1SJO, one of the eastern Siindarbans under 
Alexander Hodges | iqj. 4 |, and om* of tlu' Assam valley under PankT Mathews 
[ 200 I d'he A.ssam siirvi'y had a Bengali and Assamese staff, and no militarv' 
olfiee'r as was usual elsewhere. On Mathews’ (h^ath in LSJ2, (diristoyiher Hndson— 
not- a survi'vor but ‘'very able as a draftsman”- w^as ayipointed from the (^alcutta 
drawing office “as a tcmjxirary arrangement’’, 

with a v iew to arranging and coiny>leting the surveys left unfinished by Mr. Mathews. ... I’he 
salarv .-has been fixed at Rs. 130 y)er monsenn, with an allowance of Rs. 100 for travelling 
expenses, making in the aggregate Rs. 250 yier mensem*'^. 

He made liimself so useful fliat iu IHJH lie was apyiointed Deynity C’ollector, and the 
following year left the- survey and was absorbed into th(‘ lo(*al civil service. 

Two of the most useful assistants on the (Jiittagong survey, Thornton and 
Boileaie came from the (Ld\8., atid Thornton's enticement from the South Parasnath 
series was deeydy resenttMl by Everest [ 574 ]. When Siddons re-organized his staff 
in 1838 4’hornton was transhured to Up})er Assam, where lie eventually followed 
Hudson into the local civil service. 

By th(' end of 1837 the Revenue Board at Fort William had started surveys in 
Monghyr, Sylhet, Ti|)]>cra, and Orissa, and had difficulty in “finding individuals 

' i>LR :n ryA 1 r ,). 291 1 -:{ 9 . ’ b p<»i. r., ‘ 29 - 10 - 32 ( i ). 
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possessing a (^ompettMit knowledge ol land surveying, and of eiiaraeter and integrity 
to condiK^t such erupiiries They urged the foriuation of a spe(*ial school of survey. 
and pointofl out tliat. in sjiite ol the f>ermanent settlement | S |, 

valuable estates are continually purchased at the sales tor arrears of revenue...in whndi the 
dotinition of boundaries, and the ascertainment of the area and capabilities...bec ome highly 
necessary to the protection ot the rights of Government from fraud and usurpation [ i 77 8 ]. 

It would be...far too great an expense to depute a scientific surveyor from the convenanted 
service upon...such occasions, ... but...it would he hightly desirable to sulistitute a class of 
officers, moderately paid, and qualified both by character and education to conduct tiie surveys. 
... If proper inducement was held out, a knowledge of Land Surveying would soon form part 
of the instruction bestowed...in the educational establishments in Calcutta^ 

Tlic suggestion was passed to f}H‘ new (V)mmiti(‘e of Survey | 2(77 q j. vvbich 
recrommended, that a rlmn of subordinate revenue surveyors should be constitnt^^d as a perma¬ 
nent order of public servants, with gradations and a fair prospect of promotion. 

Secondly. Idiat a schiu)! should he (established at the expence of (iovernmenl, ... 
Thirdly, that a Superinteiidont. of flevenue Surveys should be appointed, authorised to move 
from place to pla(*e and ins[)ect the progress of survey ing officers, to recommend for 
promotion, superintend the school, direct the exertions of the instructor, examine the pupils, 
& furnish them with certificates of rpialification. 

Idle (Jovernor did not like the ereatiou of “a ('lass of public' sc'rxants for who.st!- 
aerviees the (h'lnand must bt'...inieertaiu. ... .As tlu' survc'y of distriels shall be 
e()m]:)i(M'ed. eaeli establishuuMd in its turn mu.sl be dissolv('d.' !(‘a(ling lo ‘a iarge* 
number of unemployed onicers'’. 

Tfio (h)vernmetit had hopinl that, as the surveys ot tfie North VVt^stern Provinces have 
made considerable progress, ...some of tie? subordinate surveyors might ...be available for 
employment in the f.ower Provinces, but...the expectation must not 1)6 built upon. ... His 
Lordship will f)()Stf^one. for the pr(.>sent, tho...(|ue 8 tion of estahlishing a practical sc'hool for 
surveyorH, & of appointing a 8 uf)orinterident of Revenue SurveyB“ ( 

It vv’as tigretHl how(‘\ er to start a r<^gist('r of survu'yors and fi\'(‘ young men 
wiue iiominaf ec^l for training'* and wauH' distrihufcMl, otic I o ('hittagong, and four to 
Orissa^ They wmi' allowed travelling allowaru'e at IN. Ida month in addition to 
salary Ms. 50. For l^]gerloii c sur\ (‘v in iMonghyi' an oldc'r man. l*ag(*. was a]>point- 
ed on Rs. 100 . whieli thi' Ifoard ('onsidmc'd modi'rati' Ib'vsjiam. the on)\ oiu'of 
these to remain long, wriU's in 1844 ; 

Before entering the Department, 1 gave up my situation of 2nd assistant master at the 
Military Orphan s<-diool at Kidderpore [ 111 , 300 n .4 J, where I was not only educated, but had 
many friends, which yielded me 100 Rs. per month, ... 

My promotion [ being ] refused solely on the ground that i had not Ijeeii suOicientiy long 
in the Department...convinced me that 1. had sacrifiijed substanc'e for shadow, and ( my former 
position how superlatively more comfortable than even my present one ! )...damped my 
epirita. I was spoken to by my superior in language 1 thought I did not deserve. I answered 
him in a disrespectful tone. ... and rei'oived my discliarge in April 1839. .. I was again appiointed 
to the Cuttack survey about 5 montlis after my dismissiiP. 

For the ne^ siirvevs in Orissa, voluntou's from tlie W(‘st(‘rn Ihoviiujcs, Fit/. 
Patrick, Shaw. Maitland Smith, and diaries Blaney, were brought down on increased 
salaries, Fitzpatrick being given charge* of the* Bala.so!*(‘ surv(*y and promoted fnll 
Revenue Surveyor in 1841 | |. 

Though B(^dford’s move from Allahabad was at first intend(*d as a temjiorary 
visit to advise on the new surveys, he r(*mained to become the Superintfmdent that 
the Board of Revenue liad ask(*d for | j |. He writes shoilly after arrival ; 

Nothing more materially conduces t/O good progress and economy tlian a full complement 
of well trained.. .native surveyors. ... The proposal made in Capt. Jenkins’ letter,. .regard ing lads 
from the Gauhatty school...strikes me as meriting attention. ... Were my own office in Calcutta, 

1 would further propose a certain number of Kuropean...lads being prepared...under my assistant 
Mr. M. Burke, who draws an additional allowance as ‘School Master* f 346 ]. 

In the North West Provinces, Office Assistants have thus generally been supplied to the 
different surveys by the sons of non-commissioned officers, who voluntarily attended for 

* BSC 4-10-38 (15 ). “ troni Sec. to GtA't., 2-5-.37 ; mic., 12-8-38 ( 83 ). •’ k to cd., (icr)., 1 l -H-37 
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infitruction. in tho hope of filling occasional vacanckw. ... They have been found to answer 
very and to be content witli moderate remuneration ( ]h 

provision was made for n^gular (‘ngagoinonts as in the tiigononiepii.-al survey, 
if dischargt^ (‘lainuHi within tlie first twelve !n(.>nths all arrear's of salary were 

to be lorfeit. No resigTiation during thi^ ftcdd season would bo (*onsidereri. The 
agreenuail was for three year"^, subject to refinid of half the salary alreadv drawn if 
earlier disehargt^ should be dfuuanded | j. One rule reads : 

To afford some cliock on the idJ(\ inattentive, or contLiriia(‘oous, ... every oflieer conducting 
a survey sliall luive ]>ower to tine any uiicovenanterl assistant for continual rnisbebaviorir... 
not exceeding... 14 days salarA’ f rSi p. 

l^y October 1S.‘>S {h/rre wa*rc nine siir\'e\'s m progress, for ea(*h of' whiidi four 
assistants w'ere anlhofizfsl and rt^ports i]\v Board of P^eveniUA, 

there are at prp 8 <ait thirty-four omfdoyed, and Cafdain Bedford reeommends..,tfie ap|»ointment 
of his son, Mr. J. Bedford, as Assistant Bevenuo Surveyor on tho usual salary of that grade, 
rupees 200 per mensem, arc l the restoration of IMr. VVh Lane, who was dismissed from Captain 
Lllis’ survey. ... Me lifts suffered sulHciently for his fault'h 

The younger Bedford Nias in due (Minrse p.isted to eliargi' sm vi-y in lower Assam, 
wheri/ he did (‘.xeellent wot k. .nid vva,s ahsorlMMl int/O t in* local ei\ il s(‘[-vi(‘f* j gog ; |. 

Then* wei'e ;i(*cid(‘nt> and oeeasiona! <*as<‘s of iniseonduct. Siddons rejiorls 
from (hittagong lliat o.w . Mullins* liad, 

on the 11 th December j 18:18 ], ... borrowe<i a natives gun to shoot with, which, bursting, 
cut las left band severely fietween tho hngois and thumb. 1 did not consider the wound 
dangerous, but as lie wiis alanncfl and I have's heard of lockod jaw ensuing from a.c(;idonts in 
that part of the bo<]y 1 allowed hiin to take his iawm course of returning to die <*ity, from wdience 
he has not returneri. ... Suggest Ik' be put f>n half salary ; tfiis appears to me a case wdieii the 
surveyor was amusing hiirLSolf insmad of doing his work". 

Shortly after ids return Mullins again liad his salai . cut, Ixa’ng laid up vsitli 
jnllaniimitimi in his foot lu-ongbt on by a thorn whilst doing Ins duty". He was 
gi\ en work in the o.dn t^ and liad ‘ a little more tiian a fortnight's litdd work at 
the e()oh‘st season ol' the year'’, ibx'eiving little sympathy from iuglier anthority 
he resigned, and obtained an app(>intm(*nt in (lie Salt 1 >(‘partmenp. He was later 
a])poinied Surveyor in the Snndarbans | J. 

Pviver journeys by boat could be (*xeeedi7igly tedious. Leavdng (iaieutta on 15th 
0 {*t()b(‘i, Kain and Ihingle n*ached Svdhm on 22nd No\(uib(‘r. 

making our trip in a little more than 5 wajoks. We came through the Sunderbunds, being th© 
route geiieralfv taken by boats during this time of the year, immediatoly after tlio rains. We 
remained 2 days at Dacca, providing oursolvos with provisions, whilst our baggage boat had 
made up to us, she having run aground one of tho Bfmdbanks in tho Mogna. Wo liave had 
no otlier delay, excepting a very strong current against us more than half the way, 

fn many placets, from Xarraingungo to this, wo had no tracking grouiKp, the river over¬ 
flowing its banks, and conse(|uently bad to pull up against a current of 6 knots an hour^. 

On Ilia return journey near Dacca, Pringle was 
overtaken by a storm on the 20 th inst [March] in the river Kattanas 8 a...w’here I lost 
one of my boats. ... Have been obliged to stay. ... I will be able to leave...by tomorrow 
evening, as I have anotlier boat which an indigo planU^r has engaged for mo*^. 

After a joiirrmy down frurn Pomilla, Mieluml was accused by mercliantH of 
Tipi>era of wantonly eommandef*iing their boat. He explained tliat b(^ had taken 
a baggage boat on 7th ult., not aware that boat had been engaged by merchante of Tipperah. 
Entirely emiity. ... On my arrival at Dacca, some tradesmen of Comillah claimed the boat. 
The manji^^* was unwilling to roturri to Comillah, and agreed to carry my traps to Calcutta. 
Alatbison, from Midnapore, (MDUipkiined of his senior assistant, Aislabie ; 

On Thursday last, tho 2l8t instant, it was intimated to the whole of my establishment 
that 1 should go into camp...6i koss distant on the Monday morning following. ... 

Mr. Aislabie said he should be there on Monday afternoon, and was answered by me that 
I expected everyone in camp by 9 or 10 o’clock in the morning. Mr. A. immediately said 

* from 1)S(*., 3(4 1 ,48 ; nuc., 13 ,4 38 (()(>)• ^DDn. <>23, 18-4-38. '^abseiice witliout leave ; B Fiov. 
Bd., 16 -10-38; imc., 16-12-38 ( 39 ). ‘‘Chaa, Wm., diatinguiahed from Cliaa., pr. a cousin [ 490-400 ]! 

DLR. 36/42 f 162 ), 1-1-39. " ih. ( 194), 1 5-39. ’for hauling boat by rope from the river bank I 244 1. 

‘ DLR. 36/7 ( 109 ), 23-11-41. ” ib. 37/60 { 96 ), 24-3-42. ‘" boat-owner, dlr. 36/38 15/6-6-42 ( 66 ). 
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W httt, Sir, are vve t o travel on a Sunday *? I t(>]d him that tlie »so doin^ was not at all neceH' 
sary, and tliat it waH wnrely no j=a*oat itardship going in one rnarcli. lint lie replied tliat hb 
horae WHH old, and eould not go 1 .'I miles, and added in an imf>ertinent manner “ I shall go 
back to Calcut ta ; 1 am getting too old to he knocked ahcmt 

He shortly afterwards...said, “Sir, J am going to CaltnUtii ; 1 shall send in my resignation 
wlien I arri\e there”. I told him..do put tlie matter in writing, and after re|)eating my wish 
tliat everyone should be in camp on tlie morning of Monday, T left tlie othce room. 

After leaving the othce, I eiiquireil more yiarticularly regarding tlie distance, aiid found 
that possildy it miglit prove t-o he nearer IS than I :i mih^. I accordingly sent for Mr. Aislabie, 
and told him that as tlie doubt did exist, the Assistants would have till ddjosdav morning, 
and he replied that he could go on Monday', and rc*st his horse during the dav' half way, 

MatliLson llimi iT‘])n)\( mI Aislahir l‘oi- ba\ ing .spoken nnl(‘ly to iiini in tln‘ hearing 
of llie vvhol(‘ ofli(u^ ; 

He replied that it was not intended against nu', but...u|>on tfit^ quantity of work expect¬ 
ed by' C()\ (UMUnent. ... 'rh(> work was really t<»o much for him, and In.' thought lie could better 
himself. ... I ...remindf^d him that his K‘a\’ing me witJiont permissit>n winild involv'e the loss of 
liis arnuirs ol salary j y> \ |. Henqilicsl tliat he had no fear on that head, as lie laid influential 
friends in ( ahsitta, and would g<d his salarv. 

SimduN night, n.ft(‘r all my haggagi' liad gone off, ...an angleh(w)lv that Mr. A. had 
f)revd«>nsl\ talosi away...to make notes in ihe lieM was lirought to me unaccomyiaiiied hy anv' 
letter or nK'ssagi'. I )> to this <la> , Wednesdax , Mr. .\is!al)ie is ulisent from his duties without 
permission and, I believe, lias started for < alcntta. ... 1 submit that Mr. Aislabie has hirfeited 
all <daim to his salary for tin' present month, and lias virtually lid’t tlie ser\ ice. 

Bedlonl was told that lu' bad aidhoiity' to distdiargt' .Xislabit' in his eapaeitv as 
Diqinty'Survi'yor tuaieral'. 


S(‘\( 4 ‘al <d these as-.istaiits lu'l< 

i chaige of sur\'<‘\'s lielort^ Is42 

9 

fkiniund lloilcaii cli. of 

Ohittagong 

1S40 4 

.lames lledronl 

(loalpara, Lowf'r Assam 

1S40 2 

Jolin Pit/,[)atriclv 

Halasoro A Purnea 

1H.38 41 ; 1842 4 

John Kelso 

( TaJiar 

1K41 2 

Francis Morton 

Dihrtigarh 

1 S4() 2 

.James O’Don cl 

Purnea 

1811 2 

Kohert Shaw 

Puri A Purnea 

18:19 40; 1841 

John 'fhornton 

1 ’ pper Assivn i 

18:18 45 

Win. Wilson 

'ri()perah 

1840 2 

Amongst tin' yoiingcu' men Davtw. 

fhtppiHM'. and Win. Laiu' did m 

)tahh‘ work later. 


On tlu* bft^ak nj) of tli(> (dorakliiuir survey in I SMh Wilson had p<iss(al to tJie 
Calcutta drawing oflice j ni. ;(> 5 , -j |. He returned to rrMume survey early ill 
J and joiiual Hgerton in Monglivr. aeeoni|>anying hint t<» Hijii in is:ls. WHumi 
P hillips took furlough from I i])|K‘?‘a in ISdU and eotdd r(*<*onuu(‘nd none of his own 
assistants for eliarge. Bedford reeornmended that 

Mr. Parker he removed to Midnapore, and Mr. Wilson ( now at that station ) firoceed...to 
Dacca, and receive charge of the survey othce from Lieut. Phillips. ... He is...a steady well- 
behaved man, an<l want of energy in the management of others is, })orliapB, his chief defect ; 
but he is still ahh‘...to do wliat. is reported to remain, either at d’ijijierali or Mijellet.r\ 

Oil tlic close of the I ippera survey in l s42. Wilson itqointHl Matliison in Midnafiore, 
taking ovt^r (diaigv of that survey when .Mathisoji toidv furlough in IS44. 

By lS4d t]u‘ nine surveys had heeit redue(‘d to seven, and Bedford reported 
that instead of nupiiring furtln'r apf>rentie<-s lu‘ would find it ditfiiMdt to eniplov 
thos(‘ already in s(*r\'ief‘ ; 

All have not of course turned out, equally well, hut the re|)orts are, generally speaking, 
favourable, and those now attaclied...are qualified for evi^ry common duty, both in field ami 
office. So far from requiring the aid of my school [ 30 ^ ], my present einbarrassrnei.t is low to 
provide for the supernumeraries caused by a reduction in the number of surveys’f 

By J.S42 the ivtrcncliTncnts following the Afghan wars compelled the untimely 
closing of the nn enue surveys, am! Bedford was ordered to sek (d tlie most efficient 
assistants for* the lew sui'veys that were to ht‘ kept on, and to ]>ut forward the 

M’roin M.iMiison, 27 I I ; bkc., IO 1-lu ( <; ). -from hSi;,, 2!) 'a tn B Krv lid 14- in-4n { 12S } 
27-ln 4(» ( :» ). 
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reiJiaiiider (iischargi^ with gtatnili(\s. Hr |>r(>(K»srd 

that I\lr. rit/}uitri('k, ... aftrr (‘lo.'4irig...at Bala.«iore, ... ansume chargoofi he Itajainal & Ihirneah 
Burvev from Mr. Sonior Sub-Assistant OVDonel. 

Tijat from tho 1st proximo Mr. VV^. A. Wilson he re-transforrod to tlio Midnapore survey. ... 

That another Sub-Assistant Join tho Patna survey, to comploto it to the same strength as 
tliat of Hehar when roeeiv’ed from llumerj)Oor» \ i7.t. oigld assistants j h<)2 ). 

]U'S])oeting tho other assistants now boeomo suj)ernumerary, or about to be so, by the 
reduction of the I hbrooiiurli, ripjxwali, Sylhet, and l>ala.sore f')artios, and tlioso of the remaining 
Assam aurvov\s if also stop|)e(T ... the sudden aljandonmont of such extensive sur\^oy procoed- 
ings falls with poeuliar hardship on the numerous uncovonaiitod servants. ... 

Some of tlitun wnre educated almost rwclusively for the survey de|)artment rnaiiv havo 
siicrificed their health, in tlie nnliealthy jiingle.s of Bengal and all have tlio strong claim of 
i^rdiious aTid inee.ssant duties in tlif^ held season on a low scalo of remuneration. ... 

I...propose tile lollowing H(‘ale of <lonation, ... a smali coiujumsation for the sudden loss of 
a resfiectabio livelihood, aiui of the fair ]»rospccts which e\'ery meritoricnis indivitlual liad of 
rising in tlie departrneiit. ... 

To Assistants undt'r e years standing, ... .‘5 montlis salary 

,, of r>, .'vtid und«'r 7 ^’oars, ... 4 ,, ,, 

7 „ .. 10* „ ... r> 

,, 10 vears arul upwards ... t> ,, ,, 

The donati<.>n to tliose under .7 yeai-s standing ma\ ap[)ear c.ornparativ eh liigli, but...this 
sudden dischargi' falls on tlanii with peculiar iiardshifu for almost every youtli on lirst entering 
tlie de'partmeiit incurs an I’xpense tor tents and outfit ol four or tiv'e hundrod rupees, which... 
cannot be easily I’eimbiirsed. ... Su|)f.»osing all tln‘ Bengal surveys to lie stopped f'xci'jitiiig those 
of Patna, Bobar, Midna]»ore, lind Purner%ti, th»' total ajiproxirnale amount of donation on tli© 
].>roposed scale will lx* aliout 0 ,cmm) rupees*. 

(iratuit io.> eelnaih i-aid to Id H>.^ida*d> loialj. d T.Tfdt Si‘\ <*ra,l good rmni 
wert' iost. siioli Slaiw aiui K«’l>o. Two iound ouiployire i-f willi tli'- (Ir'-at d'rigono* 
.Mjf‘lriral 8ur\ ey, .\ (e|<! and f Tarlo^ i )!li\ er, ■wliil:'-! -aca i ai ot]i(*rs rr.adrtiitted 

wIku] rr\oitiio -ui'\ vy- w< to ro'darted in tlio ujijM*!' ’g-o>. incics ip l s47. 

!Pi:vk\vl Svkvi vs. Bo/ihav 

Pringle had ear ro d out his te\[>eruuenlal >nr\ < ’,' ol flie ] >eet au Avitii a stall ( hat 
was ( tdirely Indiau, and tor his eheck sur\ t‘y Short.r(*<jo us(*d wit hout shame 

the Eut'ojcsau slaif ofhis i.rigouonu‘triea,l utacv, wbicb bad from I S.'M beiai trans¬ 
ferred to the ( dvat Trigouound rieal Survey i y ;y o ;A ; ]. If was not until 1 s.d7 that 
the ] i*\ euue .<\\v\ vy> of lh(’ l»<.*ud)ay l >(‘e(*au wore put. undm’ t lie able manag(*mejit of 
George \\7nigate. who bad tla^ imni('jiso task <d‘ raising of a,n cidtrely new de|>art- 
merit. IP* was given inililarA ollieer- lor- ebarge of dotinite areas, whilst detail(Ml 
measurements and ka-oi’o.x were madf* by Indian mtsisnrers. 

As personal assi^^a^;t be was gi\(*n William P>(*ll. who liad bemi t.hrougli tho 
Engineer Institution | iii. ;S.| J and drew salary Its. !M0 a month, with allowanees 
for office tent, (‘t(e, of lE. 7.’>. Aft(‘r a time Ibdl and William iVici* Irom the (;/r.s. 
Were ])roniot.<.'d Assistant SniAoyors with tlie same status m.s the military assistants. 
Eor intermediate control it was |)ro]>osed to reci’nit 

ICast Indian lads...witfi an allowance of Its. 25 per mermoru eacli for tboir maintenance. ... 
After they liad gone tlirougli tho probationary period which sliould not exceed eix to eight 
montliB, they might be brought on tlie rogmlar oh tab I ish merit, and their allowancoa then gradu¬ 
ally increaBod in profiortiou to their degree of proficiency, ... tlie maximum rate being fixed 
at Ks. 50 })er mcm.sfun, with batta according to tho oatablishod rulos*'®. 

Government, on the 26th June 1S58, aanctioned six lad9...on an allowance to each of Rs, 25 
per mensem, ... and Ps. 10 per menBom for a tattoo [ 370 ] while actually out in the district. ... 
One of these lads died, and another rosignod about Hoptomher 1840, and...the Sujieriiitendent... 
requested...Government to bring tho remaining four...on the regi.ilar est/ablishment^. 
Biittorwortli was jiromotfgl to Ils. 50, Gritchell to 40, and Cantrell and Harrington 
to Rs. 30 each a month. 

• from 08G., 11 !>-l2 ; hrc., 10T0~42 { 5 ). '' bo kc. i 10/1844 ( 179 82 ). 


Mb.. 14 10 44. 
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Owing lo contimial changi-K ainongsi, the military nflicens during the Afghan wars 
I .)h7 I- i'Old.smid, the civilian Superintendent, advocated getting sytecial surveyors 
out from England. Davidson, on tic- other hand, urged 

th© oxten<le(t use of uiioovenanted aKoncy. as roginiental olTi<'ors are always liable to recall to 
thoir units. ... The .siiiierior class of Indo-llritons born and brought up in the country [ are ] 
inured to the climate, and well acquainted with the native languages, wliile thi'ir habits of 
living are sulliciontly frugal to render them sati.sfied with a mo.lerate salary* | 570 ]. 

It w'a.s decided to pensisl with military officers, in syiite of disadvantages, for 
the .survey and a,sse.s.sment...will neviu- prosper so w'ell as undei- the direction of 
European gentlenuui .selected from (he Civil Service and thcArmv'' 'J’o help out 
the ivgular staff, non commissioneil officers from the Saj.pcrs A Min'er.s weie at tached 
to the survey from IK4:5 ; Sergeants (iooddine and lle.vton a.s A.ssisiant ()verseer.s 
('oijXM'a! .\. Whittan) as Sul) .Vssisfaiii ()v(u-s(a‘r. 


Nominat. Rolls 

OrviL AssrsTANTs, Ri*:\<;ai, Reveni k SoRVEys 

\V ES !' I<: R N I * H O VI NTC ES 


Na.nr with Birth A Death Vppoi.Uetl KniplDVinent 


ANt^i KTII., .), W ... Mav IHh.s 

*'<i, <;alt’UU;t 


BAtn, John 

1 -8 

BiChf, Cfjas. fl. ( III, 370 1 
h, 1810; It 

1 12 20 

HhANKY, ( has A. ... 

III -:{5 

Bi.ytm, Daniel I’lios. 

kd. hy mutirieer.s, .Ihaiisi , 
8-r)-57 

1 10 ;:(l 

Bi.YTli, W rn. l-.dward 

1). r, ,1 line US 1 s 

! 1 .3 1 

Bradi.F.'i . UhiO 
d., 1851 ;2 

i .3 1 1 :{s 

BRIPOk, .lohli 1 III 370 ; 
h., |8l)8 p 

d., Mvmensingli. 1851 

Oct. ls2;', 

Brown, , 1. \ 

Btukt,. ( has. Hyde j m, 312, 
370 J 

h Anc. 1802. 

Mav 18.35 
20 12 21 

('AWOOD. Win. 
h. fs, 1817 8 
d.. Mrdhd., IP -V 37. 

Dee. 18.3 1 

(hol.L, David Henry | ill, 366, 

.371 1 

1)., 4 4 05 

2- 10-21 

('niidj. Deo. ('on^tal)le | ill, 371 j 
d., I'nnjah 24 h -70, "aged 

1 -12--2(i 

Cuil.i. Pat. Spenser 1 ill. 371 1... 
hapt1 hnapore, 31 i OS 

1 02 23 

Criri.t,. Wm. Riehd. 1 iii, 471 1 ... 
h., .3 d OP 

1 -12 23 

COMYN, (Jeo. 1 III. 371 1 

h,, (i P tts ; i-d. Idigland 

1-122;: 

DANIEI.I., Alr x. 

1). Irnlia 1812 -.3 

d., ('alentta, 1 P-4-55. 

Oct. 18.34 

DAMHI.L, Matthew 

hapt., 51 lit l ra, 31 7-1 (’» 

Sept. 18.3;) 

Davi.s, Wm. 1 III, 371 J 

4-12 20 

l)K Silva 

DODSWORTH, Wm. Tliompson ... 

Sept. 1834 


r(i., Enulanil 

d., Latidour, lis : aged 

57 ; MI, BUitit ( 77 ) 


rixMii \oli,iiil.er Mnpri. to N, Mrdhtl. till 
re.Htj, .sann' year. 

<hk[)r. Ih:'m H. 

Dt'lhi, isiiV ; A/diigrti. A (irkpr., J8a:{ 
S; Mnprl. A tizpr., (s:{S-4l ; Bihilr A 
l/B.. I MU, till rcHil, 

Urkpr. 1 h;{.*> s ; to Orissa, Is.t.s f j. 
Urkpr. cV AIIImI., I.s:t7-.s; Biidlkil., IS;{‘> 
•11, Bihar, is4l' 7. 


Frkhd., I.M.U-r) ; Grkpr. A Allhtl., 18;h) p ; 
BiitlUul.. ls;U» II ; Bliiar, 1841-7 ; roffil. 
ISua It) Bunjuh civ. 


Allhd., I.SM.v ftp, Biidikd., I8:h) 4 1 ; Biliai 
1841 ad. 

I)elhi, 182 r* ;;;{ ; A/diifrrh. A (irkpr., 18 :{:! 

•S ; Agra A (.Izpr., l.Sdp 42 : Bihar, 184 2- 
50. 

Bareilly ; resd. Aujr. Is;t5. 
from .NIadrart isis ; I ftpcr ttixlh, 182 P- 
; c.ciifral </or/ 5 , ISdM- il : Mr/.pr., I.Ml 
fill ref. ('lilMial, 2.1 12-42 ( 313 |. 
ditst'li. from I rkhtl.. 15 ( 1 - 35 . 


Upper t/odh, IS2P till diHin. .tune 1831 ; 
<lmji., S(.o.. < aleuttu, 1832 till read. 1835. 

Dcliii. ls.30 .3; .Muttra, !s3;{-5; Brily., 
i s;:5 (•) ; Mupri. A Mrzpr., l.S3P till tliach.’ 
1812: (Ustoiiia ; Mrzpr., 1S41 ; Bunjah 
1S54. .. . 

Upper (//luh, l,s2P 34: Arakati, 1834-5; 
(irkpr. A Allhd.. 1 s;{5 P ; Brullkd 
IS3P If ; Bihar, Js42 til! ret., UM3. 
Delhi. l8;>l -:> ; Mhpri., 1833 -1 ; khasrah 
8v.\., .Mrdlid., 1835-8; Utjir. 1S38-P ; 
.IliufiHi, 1840 2; Itev. B«L Allhd., I842-- 
4 : re-etmi)., 1844 till read. 18.51. 

I pper Prova., 1820 till diam., 10-2-34 ; 
dmu., PWD., Jhipr. ; re-ernp. Kev, Svv. 
NWP.. (837 A Bilulr till ret. ls4(J. 

Ceulral 1834-41; Mrzpr., 1S4I-2; 

Md. Asat. DHO.’a ottice, Calcutta, 1844 
Mil death. 

Central doTib, 183,5-41 ; Mrzpr., l8tl-2 ; 
Ihmjah, 1854 ; Cuakuiia, UaUHl, 1850. 

182P 33 Erkhd. A Azrirgr. 

1833-7. 

Brily. A (»rk|>r, 1835-8. 
t piM'T dM 1834-ti; Delhi to Sikh l-’ron- 
tier, t«37-4l ; Blliftr tlU Ir. to llaugea 
(’anal, 21-11-43 ; Map of Delhi, 1857. 
MRU). 183 ( 25 ). 


MVoru Sofft., Xasik !i«v S\ v.. IS 8-42. 


Dtttmt.afie 


'*‘U. aoti ol 'i'. J. A . ( 178j - 

1812 ) ; Beil, Jnf. f nj 122 j. 


»on of C. B. B. ( 1780-1830 ) ■ 
Ben. Inf. ’ 


Hon of ( ondr. John B. of Allhd. 
Mag., who (I. thf^re .lulv 1833 • 
m. Cattilirie before 1850. ’ 


iHt., (;zi>r., 30-8 3P, Charlotte 
('hamherlane; 111.. 2nd.. Arnhir 
28-11-57 .Sarah Hunter, widV 
daii. of M. ()'Cotuu*r. 


nj. (.'atlKM'irre helofi? 1812 . 


m. lieforr 1845, 


«on of U. R, B., 's Kegr 
I n. 352 ]. 


otre of s .sons of Id. A v.’otnmv 
Sam. Ceu. C., ho 0, 15-7 -15 
aged 85 [ 390 J. 

hro. to David ( guf, ) ■ m 
Muttra, IP 0 3(), Margarr>t 
(iah'. 


hro, to David r gup ). 


r { 9up ) m. 

Mzti)T.,.i-8 ::2, Indiana (’larke* 


I8.‘f2 ) ; Ben. ltd. who d at 
sea, 4 -4-32. 

pr. hro, to xMatlhew ( inf. >. 


son of Davhl ]).. trader, A Jane 
hi.s wife ; m. Sara Arm. 


(JOiiBin to Horatio iNelsorj f ni, 
481^-90 ]; tu. Row tkofore 1847’ 
their dan. (’harlotte m. \v. x! 
Hunt, of Manges Canal. 
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N’utiif with Hirth <ii Dvath AppuiniiH! 


Mmpldv mnn 


I ic 


U MIU.KTON, .lohli [ HI. 371 J ... [ - ;i 18 

b.. L’.-l '.> A )4 
d., Allbd., 10 9 ;>-l 

.EaOLKSU.MFJ, 1'. E. ... ... hfpl. 1837 

■Fl’t/PATHK k. Joliii 

1 ill, 3(.3. 371 ; 

Flemino .lolm 


Fov . ('has. ('brPt ;»pii<’r I 111,371 ; .laii. 
1 .., iH'lhi. . 13 o-.i 


CuRK, Will. !• r.uifjs i :n. 371 N'»n. 183 b 

(1., Mnchr., .Iiil> l.stb 

<iOl Ll>, .John ( III, 3 hb, 371 1 •• 7 . !3 13 

b.. ^tad^•u^, r, .Mal'clt ! spii 


lilMCKN, 


(iRKKN, Will 

HiOIJI.NHiiT'I ' t\f. (). Ill 


Him,, r. .F 

ilniKlKS. Natlil. 1 HI, 37 -J 
1 >. r.. Man'll l 8 (ir> 



itp.st, r. 


.iKNKl.NS, Fdw'. W. I 111 , 365 . 37 -’ : 10 I 33 

b., Calrutta, lO-l -i >7 
d., .Mrdbd., SRpt. 1837 . 

Ij ckSTKDT, I'vtor [ III, 372 i ]-i 3 - 3 (i 

MrCn’FEN. AF x. i HI, .37i ) - 3 l<i 31 

h. 13 I -bb 

MctHA'jKN, NV. ... ... I 11 - 3.4 

1'ayk, I'ranclH Fn-dk. Flric ... !. II-31 

b. and I’d., Fiicland 

Pbreika, I . S. I*. ... ... Oct. l -:!7 


f’EMBKllTON, Jaillprt ,l(‘IC(nlli)i ... 

Pkrmien, Tims, Hanbiiry, SOI) of Ffb. I 83 ,., 
J()jw,'hhii ('hrlBtx'iplicr F. w ijo 
was b., HuniburK, (b rniaiiv, 
and f ill, lion Ail., 17 o;> and 
d. Afcri'a- 


ROS 8 K, John Janu s [ 111 , 372 i ... 37 .- 7 3-3 

SANDKRSO.n, j’hos. I III, 372 i ... I-J 3 3 b 

d., .Sriipr., 7 9 M. 

Savikl, a. ... ... lb 3-34 

d., Sf-pt., 1.837 

SCHKNFKS, John llmirv I in, 36 s, 31 I is 

l». 1.3-AM)!. 372 I 

8 'HIRLLS, Falw. I in, 372 1 -3 7 33 

d., Culcntta, 3b-4 :57, aRod 30 


.surKbi.s, Michifl I in, 366 , 372 J 
h.. 1.811 ; d., 3 b -4 - 3 b 
Tresham, David 

hapt., Akhi, 13 .0 14 
TUCKER, Will. H. ... 

WHKKbKK 

b. A, cd., Fnalaiid. 

Winston, Edw. ( in, 37 a 1 
b. c., Aug. 1800 

Weight, Henry 

b. & od., EriKlHiid 


33 7 33 

.Sfpt. !S 3 .'> 

June l.s:;;‘> 
June 1836 

3-10-31 
June 1836 


Crkpi. 1^37 .‘Ib ; Kcliilkband, 1.831 7 ; 
U' I'Afisi DepF. Drccan t rnnlier. 

Miipn. A Mrdltd., 18.37 till dinch. 1838 . 
r. nioRiaphiial Notes. 

Ilainia, 1 s 3 Ci ; Pirllv., 18.;7 till re,sd., 

1 s 37 . n* CustoriLs Delhi. 


F pper 1830 ;’.7 ; Delhi. Hissar , Sikh 

rronliei, 1837 41 ; D Dn.. till diHch. 1 S|* 3 ; 
re <-mp. Ilhikd. A 1 ‘niijab. J.S 47 7 ) 3 . 


Dt'llii, \/,iiiRr.. a Crkpr.. 1831 s , ARra, 
ls 4 <i 1 : Diiiur. IS.J 3 till ilealh. 

Madrid If lleimal. bsl.s : Delhi, 1.^33 
3 :.; V/.iMur. A Frkpr., l.s;;;{ s; Mrdbd., 
183 '^ lill dis) b I 8 J 3 : pi. ('us! otiis el., 
Attra, Is IF 

\llb,l.. A' Diidik-I. I-;;s ji ^ Hiliar, 1843 . 


M nibd 

1 ^:;! 

11 . 


M ni'i 1 . 

1 - 

: F.iidlkd. 184 t‘ 1 ' 

Bifiilr, 

Fs 43 : 




.Mrdbd. 

1 s;; t 

7 . r. map -WHlf. 17 

( .‘C') 1 . 

1 >elhi 

I 83 b : 

13 ; VV'. froidier with 

( . M. 

VVud.'. 

r.A. 

l.fidbiana. 18,33 «'> : 

Vzmgr. 


A’(irk|)r. l>;;o s; ARia A Mi/pF i'vOs 
disidi. Fs 43 , Siinl 1844 Ml 
Dzpr. A Pat na, Fsi l 3. 


Mrdbd |,-;;o ;; ■ l rkbil. is:;:; till .Iimil, 
lb 3 :;i ; ir-eiiip. Mrdbd. !s;; 1 illl 
d.-alb 

U"liilkband, Fs 37 fill ,Mar< |j ls:;. 3 . 

Ivbikd., 1837 till disiu. .ViiR. 1’'':;;: : .v r. 
’Aidt Mak't<‘. .MzlriiRi., i >:m 4 ; r»-uiip. 
Snipi., i.s;t4 (iH resd. June 
A/.iiiur., II Kh. )bb. 

AssF with heauehatnp, Bihar, 1838 0 
I in, 137 i; A/.iiiri., 1834 b; P.apda A- 
AUImI., 18 , 3 b s. 

VziuRT., ).s;;r» 7. 

r. BIfRrafiltieal ,\fteB. 

Aziner., Is.'Ci-s ; v^ra, 1^30 4b ; (dkpr., 
1841 ; P.lli.'b, 1.841-0' I'nnjab. 1817 .'.3 


Ithlkd., 1.830 33 , ( mtrai lA/Jb. F'^:; ; 4 b ; 

(izjtr., |S 4 I ; Hlhar 1843 . 
tT»p< r ifoiih, 1820 till fleath. 


Frkl)d., I''.‘.4; \rkii., l'-'34 b; Crkiir., 
l.^.'Cb 7. 

•Madras (o HeiiRal, 18 18 . p.sd., 1837 ; re 
einp F8:i4 till iliseh., 1837. 

Mrdbd., 1.837 till death. 


.Midlid., 1837 ;;4 ; .Az.riiRr., 1834 till rli'afli. 

.AziiiRr., 1837) till diseb., l td*. 1837. 

Erklal., A (iiKpi , 1S37» b. 

Biiida, 1836 - 8 . 

•SOO. 1836-33 ; with PSO. Kev., Allbd., 
1833 8; Caleutta, IK30-43. 

Biinda, 1836-8 ; .Vgrtt <t Mrzpr., 1838- U. 


sen of 8 rf Jolm D. ol Lower 
Dr|)han Sell., Faleiifta: in.. 
Angelina belore F 8 ;i 3 


nat. ,sou ft James I'. ( I7,v3 
I ^3.(1;, Ben, Dd.. who d 
Delhi, 14 13 .‘dt 

.son fl I'liiKlF Andrew F., ef 
Di'llii Makb ; m., bst Meerut. 
33-8 :>((, Sarali Feu , m,, 3nd, 
Meerut, i:> |b 33 , ( eeilia 

Temjiletoii. 

son ol JiejL Fomnp', 

s-'n (.( Srf Of IIM, .lOih Ft., kd- 
. 1 ! (OrntliN, ,la\a, lM|3; in. 
Delhi, 31 3 34 . i hariftte, d;ui. 
ol M'm. Sliiines. 

fios.sibl> AReiil Fkm. stinr.s,, 
Bi'iiarv's, ! 8 .‘.,',. 


sfli f! SrF Mai fI l't7d b unl 


son ff < \. HodRf's; N'atlil, 

possiblv fi'ardeii Overseer, 
Benare-., F 8 b(i. 

possjl»|\ I VV m. II., who 

rii., ( liai'lflle. d.iii. fl VS III. 
Dfdsuortli { ,p>7 ). 
son (,'l Will. ,1 


pF smi flJflin .Asst. Cuinrny. 

u bf d., 1830. aged 61. 
son ol Sri . Maj. Ale\, Mci,) 


b^' *nf. le F,apF John 
Kielid. P.. .\i/.;im s Aiiii'. in 
.Azinpr., 7-lb ::6, \liei-, Jane 
Browne. 

Orphan sv»ii ej ‘'ibe Cainero- 
mans ”, 


<Ainiin>. J. (\ j>. 
( 1)73 184 ] ) ; Iftt COUH. to 
Daniel 1 '., utioge wid. Ara- 
billa ID .1, ,1. Peiiiberlon 
( tup } ; '1 bo.s. m. Mary before 
I 84 4 - 

«on of Ft. Omr, ef iim. 8th 
DraRooiiH 


Hon of .8 r(. on Madras Em. 

sfii of Sri. Maj. Mle.Jiad S. of 
HM. bull Ft, ; hiB (lau. d 
( aleiitla, lb- 7 e . 32 , aped 3 . 

B' Edw. ( 9 up ) «on, Mii-hcel 
.Edw, d. Meerut 1833 . 
son of John A Itachel. 


Boii of ( umlr. 


Sfui ol John VV. ( 1787)-1808 ) 
Ben. Inb ; ni. Allhd., 3-11-37 
Mary Fawler. 


Wyatt, Ale.v. i in, 366 . 372 i ... 
b,, Jan. 1807 
d. at sea, 8 13 7)7 


Wyatt, Geo. Nevil I iii, 372 I... 
b., 3-10-17; k(l. Serrole, 
Benare.e, June, 1857 


1-12-26 


Ithlkd., 1837 -38 ; Central dudb, 1838 till 
iliHfh., 1842 ; w ith Benares Estate^ 1842- 
3 ; Customs, .Vzragr., 1843-4 ; re-ernp. 
Kev. Svy., Silran Tirhut, 1844-50 ; 
ch. Mymensingh till death. 

Riilkd., 1829-38 ; Cawnpore, 1838 till 
rend. ; Dep. CoUr. Burs., 1841-55. 


Med. who d. 1817 ; ni. Sophia 
before 1856. 


bro. to Ale*. (tup ); m., Augusta 
Warren. 




Nominal I’olls, Lower 1‘rovinoes 
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Namr with Birth & Death Appointed Ein|»loyuieiit 


Domestic 


AiSLimB, W. 

Baho^'au, (i. W. ... 

BKltroKi), James ... 

Bl\NKY, Artliur L. 

liLANKY, ('has. .\. [ 3 g 7 I 


Bujlkm: Kdu, iCaymoiul 
t)., <’:ilriil la, I 13 
d., riitirp,, 1(1- 9 44 

Bontkin, \Vm 

ed., Kidderport: Orphan Kat. 
1S39 -40 

Bkuwn, ,). 

UtTTTKUKIKl.O 

CLK(.iP>HN, .1 , 

ri.KMKNT-', . 1 . 

<;kow. Mieliael, aeiir. 

arrd. India, I 12 4U 
li., 1 ~'4h 7 

Cjiow, Mieliael, jimr. 

Davkv, Nieh. Thoa. 
l>. e.. Non . hS 23 

Dkntv, Jume-s Henry 

(>YSON. J. 

OUTilKlK, W. 

Havwnko. O. W. ... 

liKYSiiwi. Win, 

h. r. March, IS21 

liOIMWICK, Bdw. Win, 

IIOHNHY, I'has. St. John 

ill'OSON, A. K. 

0(1., Kn^dand 

lIUhSON, ('liristophcr K. f 350 J 


HUDSON, N, J 

IVKY, Win. 

h. r,. 1H20'1 

Kain, 'I'lios. 

d. l.S 4 () 7 
Kelso, John 
h. r., ISO.'M 

d., ('alentta. hetoro Anir., ]S 5 h 


Lane, Wm, 

h. r., 24 -9 21 


M C1) OIIM A N D. \ 11 n s t i Tl 0 

hiipt., Calcutta, 7 7-22 
ed., Bin.'lnnd 

MAOaREOOli, E. 

AIassoni. LouIh ( T.ewis ) 
d., iSerarnpore, U>-d ~45 

Michael, Roht. 

1). c,., Eeb., 1K19 

MjoHKL, TB'ury Louis 
b., Et. Win., 1-7-27 

MOFFATT, James Wm. 


Morton, Francis Anthony 


Mullins, ChaH. 
b. c., 1809/10 
bapt. Calcutta, 10-5-11 


Mnpbr., IS 3 S y ; Mdniir., 1.83U till disch, 
Dec. 

ettk. till discb., 31-1 43, witli less than 
9 y, serviet;. 

Keiir. A.^si. Mdni*r,, 1830-40; cb. L. 
.Assam, Is40 till di.scli, 1843; lAsst, 
Cmimr., 1 s( ollr. Assam, 1849. 
Nov. 1838 Mdnpr. A thin. 1838-41 ; IL AsBam. 1812 
tilt (liseb. Nov. 


1-11-35 Crki»r. 18:;:, 8 , Mdnpr. A Cuttack 1838 
till disch. 1842 : drew jilan Allbd. ch., 
MLio. 17 ( a!> ). 

3-11- 34 di.sm.OTS. 18:;3 j 3 S 4 1 ; dmn. soo. 1833- 
4; Kev. 8 \y. CbttKs;., 1834-9; in ch., 
1810 fill disell., :{0 4 44. 

Bal.ason l^p.t till disch., 1842. 


'I'ppra. A I’nri. 1 s 37 ~i>. 

L. Assam, 18 11 3 . 

Mdnpr. A I’dsr., 18;:o do. 

0 M(..’s iLid. SaiiRor A N.arbada Boad«, 
I 8 .! 2 < lilULC ItcN. 8 v.\., 1830-8, 

Jiep. < I'llr. ralciitta; 8 \ v. of Suburbs, 

I 84 I 


survd. C.ilcuita suburbs under bis father 
lit) dlseli., I'.-b. 1849. 

Nblnpr. A l,Mv\('r IL-iiL'.d, 1841-57; cli. 

KeN. S\y. panics tmiu 1857. 

Cutlack, |s;;8-pi; Mmmhyr, 1840; L. 
Ass.am, )8i7 tiildism. I 851 . 

Cacliar. I8|t. 

ChtHR. iV Tppra., 1837-11. 

Mdnpr.. 1 sdp 40 ; I'j.pra. A CiitKg., 1840 
till discb , 2s lo 43. 

ed. A Asst. Master at t fiper Orphan Sob., 
K idderiM.re ; ( 'ttk. A: .Mdnpr., 1837-44 ; 
8 aiaii, 184 1 <; ^ 34-I'arg. fniui, 1850. 
Clitj^v!. A Llsi., 1835; till di.scb., 1812; 
re-enip. siml A lOilkil. 

Mnuhr., ls:{7-8 ; Ti)»r:i, 1838 till discb., 
1840. 

Cldpc.. 1837 8 . Cbedubu A Akyab, 1840 
tillresd. Dee. 1842. 

from 800 . Caleiitta ; eh. L. AKs.am, 1832- 
8 ; Depi. Collr. Assam, from 1838; later 
Asst. Corrmr. Kbiisi 11 ills, 
cb. Cbetmda A Akyab, 184(t till read., 
July 1842. 

Mdni>r. A’ Hoottldy. 18.37 -4 7 ; Europe, 
1817 9 ; re (‘tup., is i'd till rc.sd., 1803. 
I’uri A’ Svlhet. 1839 till diseb., 1842* 
Mdnpr. A lloonlily, 1,844 till deutli. 
Bridp'e Dept.. Alipore, from 1827 ; ,8ylhet 
8vv., 1837 till dis(‘h., 15 2 -40; re-emj). 
Caehar. 1 5-42 till discb,, 1843 ; rt'-emi). 
1847 -53. 

Feb. 1832 B;j:Ipr., 18.30 till dl.sm.. l eli. is.'is ; re-eiup. 

Mdnpr.. Oi't. 18:'.8 till abs. without leave 
to Europi* Jan. to Dec. 1843 ; re-emp. 
Bihar, rnnjab A Sind till ret., after 1870. 

for r. A.ssain Svy, ( tea ), Oet. 1840, but 
tr. to L. Assam, 1841 2. 

... Cutlack, 1837. 

1-11-38 Mdn]>r. A IlooKbly. 1838 till deatb. 

Nov. 1830 Tppra. A Chit«K., 1840 till diach., 1842. 


7 2-11 

5-10-11 
Jan. 1837 
Nnv. 183.3 

Sept. 1.837 
Dec. 1835 


Nov. 18.32 

1.837 
1-4 39 
17-1-37 


discb. from Oliira. Uev. Svy., 1842 ; cl., 
Oauhfili, 1849 ; translator to ago.. 1855, 

V. Assam, 1841; Blsr. till diacb., Nov,, 
1842. 


Dec, 1834 Cbitfit. A Blsr.. 1830-40: ch. U. Aasam 
( tea ), 1841 till diach.. Dec. 1842. 

1-11-33 ChtRC. A ettk., 1830-41 ; Piirnea A Kjahi., 
1845-50. 


I'l. kin (o J, A., enpr. of 
atniboats, < alentta. 


rial. SOM of Jas. B., dfg. 

j 202 n.fj ]. 

pr. son of ( (imir. 13 let B. ; inv. 
Allbd., and kin to J, B. 

(A Salt Di ) it, 

eld. bro. to Arllnir ( $u]t ) rn., 
clinnar, si (>-. 44 ^ i\lrB. m. 
\S liilteii, w id. 

111 ., Jst, 27 2--;!7 Eliza Snell ; 
III., 2iid, .‘^arah J.onisa dan. of 
llenrv' Bamiolpli, Ixdli at 
Chittagonp. 

pr. kin to .laine.s I'. ( 1788- 

1828 ),, Ben. Cun , and to bia 
nepii. Jniiti, ASG. i 326-7 !. 


Bon of abnvc 


pr. son of Edm. 11. 
1819 ), or of Wrn. II. 
1825 ), both Ben, Inf, 


1787- 
1796- 


pr. ygl. son of N'atli, II 
attorney, (dtlenita. \n1io bad 
3 son.s, l>. 1 s 1 7 '20. 
pr. l>ro. to above. 


pr. bro. to above, 

intt. clan, d, Krishnapar, starch 
1855. * 

son of Jclin K". : ni., Dacca. 
27-8-42, Lmiisa Sinclair. 

Ml., 1st., C;i)rijtta, 5-10-27, 
Harriet IdN iras Benj.amin. 
im, 2nd., Ide.’inor, l»efore 1841. 


Son of 
1872 ). 

( . B. L. 
Simla, 


F-B. M'. I.. (1786- 

p.eri. Inf. ; bro. tO 
of GTS. f 384 I ; nn, 
8-48, .Sarah, dau. 


oflsnae Lemoii, 
son of Thos. MeD.. nr. Mar 
Ihioghly Pilot, who left India' 


nat. son of Thos. /M, ( 1793- 
1829 ), Ben. Inf. ; rn., Dacca, 
15-11 41. Hannah Doneett. 
son of Sgt. llenrN M., Ord. 
Dept. ; in.. Hanfiafi, 5-12-49* 
Margaret dan. of Cha.^, Jonee! 
son of Sgt. J.ns\ Al.. Ord. .Dept.; 
Ft.M’m.; rn., (iilcutta, 3- l(K53 
Louiaa, dan. of H. MdIHaniaon. 


fion of Clia.*'. IM. ; and pr. cons, 
to C. M'. M. ( inf. ). 
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Civil Assistants, IIbx entje Surveys 


^yaiue with Birth A Death 
MuLLiNt^, Chaii. VVrn. 


Mielk. Clias. Br'ulitniar 
h. f., 1 

Nimd, Jiiim ( James ? ) 
i). r., May, l«2h 

O'Donel, James Tfuj^h 
h. c., Df-e. 1810 
il., ur. Asauiu, 

Otto, (3eo. .\. 
b. c., IsiiO' T 
(h, Uah'UtJa, 17 8 48. 

OWBV. Will. Louis 


Biiifiluyinent 


rAKItER, .lolni ... 
1 )., 20 10 (M 

d., 1 .^ 12 - 

PiuiJinv:, \ ii'.hOil 

I). c.. May i.s2 l 


i’RlNOLE. .i'llm ttool.. 

Is. r., 1810/20 

I’Rl.voliE, Walter Movemien ... 
i).. e., 1821/2 

Scorr, It. IT. 

Shaw 

Sn v w, ito()i,. .Si,. .John 
I). A ed., Enailaud, 

Smith, Anthonv 
b. r., 1810/20 
dro, lit Bumil U., 

Smith, Henry Maitland 
h. c., 1818/4 

d., Akyub Dist., 12-4-69 


Mov. ishi Puri A Sylhei. IS.'JO til) resd.. m.. Ist, (JiituK., 29-11-38, 

1.840 ; Sail Dept.. 1844 ; Sur\r.. Suudar- Margaret Brown; ni, 2nd, 
ban.!, to l.sr. 2 . 8-J-41, Caleuttu, Elltalieth 

Kerr; m., 3rd. Calcutta, 

20-10-43, I’rimrose Sheppard, 
Bis-ln-law of Trancia Moran 

1 384 1 . 

March 1S38 Bl.sr. A Tppra,, 183.S till dlseh., I>ec. 1864, PWD., Arakan, 

1842 ; GTS., 1844 till illsm.. 12-12“6(). 

Nov, 184] od. Kdrpr. :(Tiehfir, 1841 till disch., Dec,, 

1842. 

10-12-30 Cuttack A Mdiipr., 1830-41 ; Purnea A, cat. son of Hugh 0'I>. ( ITBh- 
N. Brngiil. 1841 33; ch. various svys. 1837 1 . pen. !n( ; ne Pgipr 
till <l'‘;Mh. 11 7 n. Charl.iiit- 'o/iii r.f 


18-3-41 Mdnpr. A Ho.utily till death. 


Oct. 183C Cfit.gg. it Cl Ik.. Is;i() 8 ; Mngiir., 18.39; 

Ti.iuvi. A Chic-., IH-M) till dDeh., 1842.' 


1-10-37 Mouchr., 1837 till resd. Pel). 18;h8 for 
apj>t. (’n.stuins. 

Sept. 1819 P. PiMigal, 1832 ( m.ai' ol Saiuhvlp, 

•MiilO. Mi-e.. 12 0 30); till dbm.. Dee, 
18 p); n-euip.. 9 10 4 1 a.s dnin. “of a 
hicii ordiT" ; Pclpr., 184S-.30. 

Oct. ISii i.’.iiilr Htl 1 ; r.-.;d., IHAS. 


1841 Pi':., I^ 1 I til! di-eh., is42; f['''!ii 184:'. 

lo '17 wii.li IP'N. pil, ('ll jiiaj'-i of L,, 
Ass.i:ii ; Kev. ■-\\ . I8t7 lili nft.et l:.8i0. 
i.. A'-.s.iin, Isp) till (liseli., 1,8 12 , will: 
les- tli.iii .) serx ie>' ; ! hi.h el. pi'V. 

< ’ >rn!ir‘,s. <)ili( Caniial i. 

Oct. 1.830 .Miichr., Mdnpr.. l 8 ;:o till resd., 

Mari'h i .8 J 2 ; re-euip., ] 8-1 .|. 

1-.3 2;.8 .Piiri, ('tlk.. till diseh., June 1,842 ; 

r('-emp., licMind, i 8 1.3. 

1841 Cl(lv., 1841 till di.seh., 1.843; cli. lirasg 

Inundry, ealentt.i, ]843-() ; re-einp., 
Bengal a Arakan ,1840, till dism.. 1850. 
22-3-38 Mongliyr, ls::s. 

'Tp|)r,i., l?sll till disefi., 1 7-5-43. 

May 1830 A,'.incr. .fc fJrkpr., ! 8 :{ 0 -, 8 ; eli. Purnoa <t 
.Mughr., ISaM-4 1 ; leave te» .sea me., till 
<il.sc)i.. 1.843. 

10-1-37 Syltiel, 1837 till d/seli., 1812; re-ernp. 

Purnea A Baj.shi., (ill death In camp. 


June 1.835 Ben. Mr-d. Dept., 1829-3.0; Meenii A 
Delhi, 1,83.5-8; jilsr. A CHk., 1838 , till 
di-eh., 18 . 12 ; ri-eni|>. ]. 8 f >0 till death. 


cat. son nf Hugh 0’I>. ( 178.5- 
1837 >. Ben. !n( ; m., l/glpr., 
11 7 n, Charintte, dan. of 
Ceo. Ihicklaiid. 


Smith, Boi't. A. 
b. c., 1825,0 

... 

1-2-41 

N. Bengal, 184 9 .50. 

Stanley 

... 


Tppra., 183,8-41 ; rii. to lb, Bov., 13-1-41. 

SWINKY, Deo. S. 
b. c., 1823/4 
ed., Kddrpr. 

... 

Oct. 1841 

Ciichrir, till dlech., Svihet, Nov. 

1842 ; A.sst. Master, Sylbet'Seh., till re- 
emp. from Jan. 1840. 

SWINE^d Join) 

d., /4jiHam, N 

ov./Doo., 1848 

17-1-37 

Sylhot A ( achur, 1837-43 ; Mdnpr. A 
iJooghly, 1844-7 ; AB»am, 1847, till 
death. 

Thornton, J'Jm 

[ 385 ] 

Sept, 1830 

OT 8 ., 1832-0; Chtgg., 1830-8: ch. V. 
Aflftam. Nov., 1838, till appd., Sul>Aflat. 
Coimir., 1845. 

St A HZ 

... 


Tppra., 18.30-7. 

TuRNiaa, il. 

... 


drew Prlnaep'a map of E , Canal, before 
1830 ( 111 . 405 1 ; down-Kraded, Jan. 
1837 ; ettk. A Sndrbiis,, 1838-40. 

Watsom, F. C. 

... 


Blar. tin disch., 1842, with leas than 5 y., 
service. 

Watson, Thos. Edw. 

1-11-38 

Mdnpr. A* lloogldy, 1842-.5. 

Wilson, Win. A. 

[ III, 37 a ] ... 


V. Biographl<;al Notes. 


pr. son of Artiiur <). | 1782- 
1824 ], I'.cn, int ; and ins wife, 
hLs. of II. V. IJe.aiHi'v ! II, 404 ] 
and ttiu.s hie. ti. John, who (L 
Moulniejii, 2.5-‘(- .5;;; ni,, (Jdgg. 
24 12 'll, ilaniiati, dau. of 
J. C. Fink. 


.'^on o{ 5', fo. I',, ni., Agra 
i 2 -9 31. C.ailiarine .Manual. 


»OI/ of Kohl. 1 lowed B, ; ,j;_ 
Calentt.a, 5-ie .•Vi, Delpidne 
dull, of Putrick Ihidrenee. 
l-ro. of Andiooy ( 10 , if } ; re-ernp. 
! SI? ; on. OefiTe 1 ^:v-’ 


<ieitJ'(ii!t Sojihia 
MacKen/i , Aid,, dan. 01 \S 
.Vugier, 

I>i; J«in to H. A. B. \.|,o ,i.^ 
Ca'eut’a, l'-7-.ee; o| ( n.sioin. ! 

donjif l;oi,;. ly ; y,., ^ iddri-pore 

27- 11 - 49 , Il,inn;d‘ Amelia 
dan, ol W n,. 'j-fuMpe. 

hro. to John ( mp ) ; m,, Cal¬ 
cutta, 23 7-4.5, Caroline 
Henrietta, Sannder.',. 


rn., (.ieorgina l eniiHa, u'ho d 
M v.sore, 12-1-(17 uder (j. of 
»ntt. son, 24- UvdUl. 


pr. 8 . 0 , Of :\h(rra\ S,, dmn 
QMG.’H otiicc ; m., Calfiitta* 
^4-8- 40, /Margaret Bronnon 
Beat.«on, wid., nee Tliorjie. 


hro, to John ( inf. ); m,, before 
18.50. 


bro. to Cco. ( gt/p ). 


m., Calcutta, I.ouLsa Hannah 
Patton. 

* 7 - 2 ^ 4 ^^^ via Alexandria, 




CHAPTER XX 1\ 


INDIAN STAFF 

Surtmj/ors <b Explonirs J^^:vr^ur Surwps Oj]icv. d* X 

Followers - (lunnis <0 Esenris^ 

liiiVf told of tlir n^I(ict;ui(r<‘ot JiigluT antliorili(*.x to roiplov any }>nt ilioir 
y y own ko7»])(‘aii s(*r vant< on ying or ma])-niaking f jn^ |, Bv 1 StiO. 

lio\\(‘ver, \vitli Cord William Brntinck as rTOV'(‘fnor (ieiK'nil, both ilio (V)ui't 
of ] broctors in Bjiglaiid and t h(' local govemments in India w'env ready to on^onrage 
th(‘ em]doynum1. of ediKnited Indian,- Nv]i(‘rev(‘r snital)!' [ ;.) / j Dv tins tiinr* the 
us<‘ oi the term ‘‘nanv(‘" to in<li(at.c an;y ])erson })oi-i( in the eonntrv liad gone out 
oi use, and tlie siitacy rolls rcstn'vcd the tt^rm for Indian,- alojH\ dr'seribing of Iters 
born in l]idia as Bviro|H‘an <n\ w hen of mixed racte Enst-lndian I i : ’ n.S t, 

Jdiougli l'j\x'rest had an uii!nens(' d»‘Vo(ion and. adfnii’ation for tlie lascsirs, 
tbllowcrs, and skillsl ai'tisans, wlm worked so devotedly ibr Ih- fdvat dVigono- 
in(*ii'i<-al Siiivey, In* vva^ a< first dctiintcly -.cepiical of tlic wortli oi‘anv Indk^] fdr 

|>rofessi.»n;i} work ni tiie held. [(*r he reganhsi tlnnti gi'iimaliy as lacking tiie 
ea])acijy cjlhtn' lor high |'•recisi.on o)' sci(-saciihci*ig /.(xai. 

^Te:M \.i(w - were evmsi<ierably jiiodilied by ihe inlluems* of t\yo yarticuiar 
indi\ idnals, w ho servs'd lum so well and faithfully, and tv\'cal<Mi so much of his ovni 
])assimiate /cal for the cause, that lie i-egardcd (‘aeh, in hn o\\ ji iim*, as in(‘omparal>le. 
[lie first w,iv tile medianic Sai\’ad Mir iVIrdi'-in Mnsain, wiio from hnmlik' lieginiiings 
liad ac(]uir(‘d great skill in i li(‘<-onstrnction <)f liigh (las.-, insti nnierits anej (leaiing 
witiL their troubles with exactmvss, und(*i’standing. and <‘\en genius [ [. / j. The 
se(M)nd was tlie Bengali eompuler Badlianath Biekdhar wh<) eanie straighl fVoin 
college with so much natui'a! takml and willingness to hnu-n tliat he riot <)niv acquired 
a comphdv understanding of all tlu* adyaneiMl math(‘mat,i(‘s and prinei|)]t*s ofgiMxlesy 
that- Ev(T(rst, wnis able to feaeli liim but proyed lumsdd liaid niid active in the tiidd, 
ami a first class observin' w itli all the instruments [ ,g) -i ]. 

W'aiigh writes later (»f Badhaiiat h and a second Bini-aii ho anned in 1 sin • 

Baboos Radanath 8ikdar and Karadial Do woro both appointod Sub-Assistonts. The 
formor aehiovod brilliant shocobh, tlie latter faikxi. But...Radanat}i Sikdar became in reality 
thoroughly Europoaiiized, ... being of opinion that no native could Biicceod as a sub-assistant 
iHiless ho surrondered his caste and prejudices^. 

From liis close association Mitli Everest Radhanafli acqiiir<M| sodi (complete 
commaiid of Englisli tli.al in later y(‘ars many of his letters on professional sub 
jects might almost have ht^en vTittfii by the greal, man himself, except for ahsenee 
of the (‘haraetei istie Hotirishes. 

Note has been made of enterprising Indian travellers v ho had brought hack 
information from henond the mountains ol great gw)graphiea! intma st • pioneers 
of the tran.s-Eimalayan explorers vvlio were to contribute so much in later years 
to the geograr)hy of Central Asia [ ir, 40 , ;5 -v -3 ; r\, .'-,0 i- For lii.s adventuron.s 
journeys through Afgliilnistan and Turklstan, Alexander Bnrnos had tin* assistance of 
two Indians, Mohammad Ali from Bombay, and Mnnshi, as he liked te style himself, 
Mohan l.a! from Delhi | 274 ]. Hiirnos records that Muhammad Ali 
had been oduoatod in ttio Knjjinoer Institution of Bombay under Captain G, Jervis [ in , iS^ 1 
... He passed safely through the deserts and dangers of'iartary, and now moulders at Vellore 
laurely Phillaur ] where ho died of cholera while accompanying me to Calcutla'f 

> Dlin. 691 ( 187 ). 27-10 ,56. « Rnkhar,,, I ( ii ). 
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Molian Lai was not a surveyor, but a most int (‘lli^ent. live, vouiig man, who 
maintained a detaiU^d diaiy of the journey thiough Kabul, Hukhilru, and Meshed, 
and the rtdurn through Herat. Kandaliar, and Ik'shawa?’ | ^yi) |. lie was the* son 
ot a Kashmir pnndil who laid settlr‘d iu Ih'llii, wlitae Mohan Ijiil was educated 
under lilt' at'gis of Charles rrevelyard | ;i i |. His fascinating journal was ])uh]Lshed 
at Calcutta in IS,{4, and givt's a vivid account of 4^ii’kistan and its jieoplcs. 


IIK\ ENC K S('li\ lo s 


Until th(' confeivnc't' of I S.ld had plaia'd the hkasnifb survt'vs ol‘ the Western 
Ih’OA’inces under contiol of Hk' juoft'ssional survt'yoi-s, thest' survt'vs had bt'tvn the 
responsibility ot the (adil icvimuk' officials working under tlc' ('ollector. Lhe pro¬ 
fessional surveyor, witli Ins three or four sub.assista.nts, and in a fmv laises one or 
more Jndian <u //ods/eWe:.s‘, (aantiiHai himself to th(‘ lioundark's and main 

tojiographical featuii's which were' to .siu’vc' as conti'ol for tlu' kJbnsruh measure 
ments of (lielii'lds. In actual practice th('s<‘ latter wivre carriiMl out witli littk' 
reference to tbe juofessiimal survey, whieh alone gav('a. full pieturt' of tlie country 
aiid its tru(‘ area within tlie surveyed l)oundari<'s | y^ j* i i. j.m ;o ). 

lo jiroinotc sjieed and (‘conoiny lndia.n surviwors had alr(‘adv l>een einjdoved 
on tlu' jU'ofcssiona-l surw'y. and Ib'own reports fiom l>uIandshalii' that 
six inootsuddios have f)eoii.. instructed in...the use ot a circumforentor, keepiiiLi a tioldbook 
in Lnglrsl), protracting on tlie maps their work, calculating the same in finglish figures, writing 
and printing the nainos ot village's in JMiglish, an<l })art ially to write and road the lliiidoostancH? 
language in Knglish ; in tact, everything noc(>.ssar\' to rcnider IIhoii cornptdt'iit to the duties 
whieli baton? fell to sab-as,sist,ants an.! a]>[>renti(‘es. ... 4’he wholr? expr?nse of the sirrvey now 
only costs 4t> rupees per villaLm, or one anna |)er acn* | ni, \Su on : iv, ^^6 

Herbert strongly supported this m(*ans for 
botdi cheapening and expediting (lie...survey, ddie inootsiiddies placed under iiis tuition.,. 

^he e.\f>octations. ... Captain .Brown’s experience of their capacity and 
docility'^ has induced, him to n?conimend tfiat they sliould be even entrusted with the'more 
imiiortaiit dutie.s of tlie .sura-oy. ... It, would he necos.sary to (^stalilish a sc^ries of grades with 
gra<lualtv increasing Balarie.s, so as to give them a motive for exertion and good eondiicC. 

The most important, eliangc introdiu'.cd at tin' .Vllahribild coufcrcucc was to 
give the jnotV'ssioual surveyor ('harge of the Lhasnifb survey, and the training of 
Indian measurers to work on sound tochnicn! princifiles, much in tlic snnic way 
as Fisher in Sylhi't had improvtal the work of his by the int roduetion of 

coinpasscs and chains [ nr. i..};*- ^ : iv, i, gi ; ]. 

Wrmightnn marican c>. pc i inH'iila! siirvay near Muttra, and rc(‘omnicnd(‘d tfiat each 
suh-assistant should have chaagc' of a khasrah estalilishmcnt of “12 moofahsoialdios 
and dO nnrdhas" to ‘■]iuasnr(' tlu' fields ami class the va.ricfies of flic' .soil", and 
keep pace with a jirofcssiona] snrvaw output of ‘ Itido pukka beegahs (of dflOO 
square yards ) pc*?- diem ■ ' | j .;o i J. 

The eonlc*rciiee dc'cidc'd against settiug up a ec'ntral school fbr the Indian sur¬ 
veyors, hut to leave cacli snrvcv'or to recruit and train liis own staff. Bedford 
calculated that an outturn of ]()()(> squaic mik's of jirrd'cssionaI and khasrah survey 
could he givc'M by a siirvc'v staff eomfu ising one Surveyor in cliargc -one assistant 
siir\(‘yor two sub assistants for professional control and su|)(*rvision- -and an 
Indian cstalihshnunt of [ liead native surveyor (h; lls. dO 25 native surveyors 
{(p Rs. lb and 20, Rs. d75 140 khalassies (m, 4 to t>, Rs. 700. Though the Indian 
surveyors would lx* la/rgi'ly rc'cruited from the mt*asur(Ts jireviously wajrking under 
the distiict otfieers, it was iiojX'd to attraet nia.nv'^ of a higher class ; 

Instructions Imve boon given to tJio Surveyors for onmrOiining scholars wailiout delay to 
ho instructed on European |)rincipk?s, witli a suggestion Miat while under tuition they receive 
7 rupees a month, to he drawn in contingent hills until Jst October rioxt, ... I...proposed that 


'('has. Ivivv. Trrvi-\y.in { ISO? SH ), mcs. ; O.-.lhi, lS27-:il ; (iovr. .>[' Madras • /)\Ii 
mile* ; froMi Brovo., 10 *{ 'M ; a i'c.., 2s r.yp ( :i;i ). ^M^aacdiaUlif y. Mrmn I)S(k’ 17 H-'U 
( 20 ). "Ironi VVrotiglil on, Mnttn, 1 I .7 ,'12 ; nrc., .'1-7-:i2 ( 40 ). 


" Its, 40 pe r sep 
iiTC'., 27 12 :i2 
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10 rajjeos montliiy ])ay be uliowed irum Jst October next to <^a( b s. liolar wiio may llien be 
qualified, ... and subsetjueiit promotion...will bo made at the diseretion <>1 Survoyornh 

Eaeli surveyor was au eslablisinuenf gra.nt for liis |»arfv. and was 

allowed diser<‘lioii to vary t he nuiiilxn- employed aiid (he ])ay of iiniividuals | ;,p) 7^ 
qoq j. After a few seasons tins Iteifer men rteniited on (ins jniti;d [niv of st^ven 
rup(‘es. would rise to as mn(*h as IJs. <»r evi'ii Ivs. 40 a inontii. tbougb Slt'plnni 
reports that be often found a, nudstuldi jbist, ri'ernited on Its. 7 \V(Hild Ln\(‘ “just 
as good work as tliosr^ w ho rtaeive (rom lls. 20 to Its. . 40 ' -. 

.Diffienlly was ('\|)erien(H‘d in (-olleiding snrvt'yors and nnsasnrers aitoiO a 
do/AUi (o ae(Ajmpany katriek 11011 t.\kyab in 1844 | iiy/ |, and k>edfoi(l exjxTted 
that (Hie or two native surveyors only will volunteer, as tJie prejudice of tlie up-country 
natives ai.jainst tlie eastern j)roviriee 8 is very strong. ... 

riie delicieiicy mi;^bt be supjilied Ironi (’aptain Fisher’s lonner sur\<w establisliinont. 
His native surveyors never ustxl the theodolite...nor |>rotracted their own work, l)ut can 
readily survey wnth the (iompass, and w'ould therefore answer for the interior, or detail, survey, 
while one efiicient native surveyor who lias volunteered from Saharani)Oor would answer tor 
the Ixjundary work, su}»erintonded ami eluM-ked h> the Assistant in cliarge*'^ I ni, i j"’ .S J. 

Wdum Tliuillitu' starl-ed (lie sui\(‘y of (lu^ dainda pd/y/ft lie apiirfa ialod flu* 
training which Fislicr hnd given th(‘ local dnnns. and all the sur\cvors of (lie 
Low(‘r Utovima's wane quick (o promotf* inltdligcnl mcasuitns, or lasatrs and k/iahlsis, 
mostly Bmigalis, who showtxl jiarticidai' aptiliidi*. Mathison rt'ports on seven 
Mn v<‘yors who had betMi ihrtx' months in his paatv on Ks. 10 cadi : 

4’he two (irsl can work traverse, though not with correctness. I'liey can sketch and survey 
with prismatic comjmss with toh^rahle accuracy, mid plot tlKur W(»rk. 4’1 k‘ otliens...can take 
bearings with prismatic coinj)ass, and ha\e a slight notion of kctqiing held accounts'*. 

Two years later lie |•ec,onmU‘nds others foi- promotion. 1 'wo witli in^arlv' four 
yeais siu'vice clrawang Bs. 20 each could take angh's by tbe(>do|it(‘ ‘ toierahiv 
well , and l>y eomj>ass x'ei’y wdl '(/an caleulati' ar(/as by scale ami (*ompass. 

a.nd protiaet and (inisb snivi^ys very wdl b 

Siddons repoits tba,1 one <>( bis snr\(‘yor*s. Muhammad A|i. 
has served as khalas(M\ tindal, and native surveyor on the Cliittagong survev since Nov. Jst 
1834. lie is acute and industrious. His only failing is a somewhat petulant temper, which 
shew^s itself now and tlien in {lassion with his equals, and sulkiness with his sufieriors, but 
when this is known, he is easily managed, and if lie goes on as lie lias liegim h(' will fie a valuable 
acquisition to tht^ class of rnvtive surveyor. Salary Rs. 12 a montli. 

Periodical (jualification k ports wert* m?id(' to liie Deputy Snrvevor Doncral, 
wliose s<UK*ti(m was n(‘(*(‘ssa]’v !<»»• j>romotion. Sni veyors were ti’an.^feried from one 
surv(‘y t(» anothei- as occasion dcmaiid(*d. 

d1ie oimeral standard of work of kfdisrnh anilnx was Wiv Ixdti r when they 
work(‘d on eonlrael under tlu' emitrol of t!u‘ surveyors than whmi kd't With the 
(list rid and selllenunii authorities: "the aumeens in gtanuvd will h(‘ found very 
ijitelligent and w illing to do w hatever is ordered '*'’. There' was ,i lot of hn er and 
other sickness, and Mathison rtqiorts that in Hijli. 

of nine good ameens who were iiniuced to come from Burdwan. six dieil very sliortiy, and the 
remaining throe were so ill as to throw up ( he undertaking altogetlier after mea.suring a great 
portion of tlioir villages. ... Tliree fourths of tlie ameens have been laid up. Many are now 
ill, although they have loft that district some months, and several are not expected to 
recover. ... I'lie climate of Hijeli is in truth an opponent not to be overcome® f 188 ]. 

Siddons w rites from Cliittagong that at the hegiiiuiiig of t he montli 
cholera prevailed in Mr. Owen’s camp. Two men died and three others were so wealc that 
work was stopped till the 10th inst. I... hope his quitting the boats in whidi his party have 
been cooped up since the end of January will have the effect of shaking off the disease’. 

Most survey |)aities liad an Indian doctor on th(‘ establishlUeiit. As oftim as n(.)t, 
however, when a })arty was overwlielmed l>y some local epidemic, tlic doctor was 
amongst the first (?asualties. Parties wau*e aulhoriz(Hl to engage ‘any trustworthy 

‘from DSU,, l.> () 33 ; iiRC., 2 ‘3-33 ( lo ). M>lr. 37;o3 (2), J -10 39. Mroni 1)80., 9 lO 34; 
BTC., 20-10-34 ( 1-2 ). '‘dlk. 37/40 ( 70 ), 1-10-3S. ^frorn 1)8(1., (>12 41 ; df.r. 30'7 ( 331 ) «i)t.R 
37/47 ( 58 ), 10-10 40. ’ dlh. 30/43 { 15 ), 13-4 -40. 
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imn of that (^biss...oil a salurv uol (wrocdiiijr 2<) nifiooh |H'r Mieti.srin 41miili(*r 
r>t>laiiie(l irorn t la‘( n il Siirg(a>n of Sylhet t ho scan icos of a ‘‘native doctor, tho only 
niaai of the kind «t\ ailalde ; tiK‘ sahiry re(‘orn!n<‘nd(‘d is r» rupees jiei* mensem 
His (jualitieations were ‘vm’y indiifenml ’ . and it n hardj\ surprising that he was 
'only entertained as a lemporarv moaisure 


( h I’K i: tV W’oRKsHoes 


1'ho\igh Indian writers wrw (unployed rs junior (‘opyists l>oth a,t headipuirter 
offuTs and. wlum aid liori'/.(‘d. with {jrdd part it‘s. th(‘ gical ma.j.)ritv of tlu' clerks 
(un|)loyed in the Surveyor (ieiHa'afs office' wen' Kuropean or “ Hast Iiidiau”, Some 
of the ve*r\ best <d 1 lie draughtsnum wme Indian, hut we-n' almost a,s dithcult to 
find .IS (lu‘ Ha.st Indians t hough gciKi'ally moie> coidi'id with their pa \ | ; - |. 

An account has heim givem of the Bengali computers working undm J><' IVnning 
at ( aleutta. and of their r(‘Mgnation m a body to accept better jiaid })osts under 
the Bevemm' i)e|iartment | ; >; pi | 'fhere was no great difficulty in recruiting 
others to ie|)lae<‘ them, thougli no gemius was found to emulate Badhanath Sickdhar 
who was only jireventeal by a spieial increase ed pay from l(‘aving tlu' d 'paitrnent 
to heconie a. school teacher | >41 |. Iffiougi) shoclo'd at tii-st by Hum-dress 

I ; J. Bv raest wiitt*s kindly ot his eornpuU'rs ; 

I liavo never seen persons nime ainiahle, who tia\<‘ a moo* strict roga.rd to tfie triKh, greater 
sidinetv, more amouit\ of manners, an<l more general nUcllig«Mi<'c. (M.mhinod wilti modesty 
Ttie youths educated a( the Hindoo College stand [>rendl> pre omiiKSit in thes<‘ respects. 

thn lh(^ (doveriimeTd ot India an^ not, so shallow-sighfed as t.> l>e insensible to tlie wortli 
ol persons n| tins class I never succeeded in Iranung half-a-dozen of these College eleves in 
mv ( ornjMiting r)ni<‘<*, hut a sudden rail comes, and they ai*e all drainefl oft in a, hod\ to till 
Jiigh and rosponsihle situations in (he Kovenne Branch, on .salaries ex(*eeding thos<. which T 
give 111 ihe i'ji(i(> <)| !l (i) I, thus ei'ipi)Iirig my op<*rations for tlie timiz l)oing. 

At Cah'utla th(' Bengnli hleves of this class have an almost insn|)erahk' dislike to (juit 
their homes an<l their native province; wfierefore to employ them to an\ extent.. .would he 
h\' far to() costly to lie thougid of*f 

Brv-eminoiif in Bvi'tost > togaiA was Mohsui Husain from the jmv(>ih‘r'.> shoii 
111 Mn.dra<, ulni ro.se to lieeome his leading iiistrtimeid r-epaiic;. n.ud lo succeed to 
Hie post oi the ( 'oiuji.iuy s .Mat lu'iiiat ieal I list riimmit Maki'i-. lo assist fiim ju his 
ti'avelling worksliop hAc*r<‘sl reeiniih^d uj> ountr \ eaipciiters, smiths, littcu's, most, 
of whom wtn'i' plaei'd at f>rii r'ow s disposad at Knliaiia for rec'oii.sf ruet ing (hi* fault\’ 
astronomical eit'cles | 1 ;o g |. Since the ( alentta woikmmi liad tJic stiongi'st ohjfa- 


ihjfn 
from 


tion to moving n j. <ount ry, (Atm for a hov months. Bveio.^t honowed mt'n 
ordiiauee deiml- and inaga^ine.^, r.o liial Barrow had with him, 

Isl. Suh-Assistant Seid Molisin, formerly liesignated Nativi^ Artist, a person of natural 
genius and grea,! (juickiio.ss. the first native firaetical turner and meehaiiie in India, and inferior 
little, if at all, to Air. Ikirrow himself, exci^jit in a knowledge of what an‘ called the secrets of 
the trade. 2ud. 'flie head native smith of (he (^stahlishment of artifu'ers, ... Kusiali, a 

;\oiing man hir nlxive medio(-rity. :ird. Itamdin, a suliordinate also above rnedioerity. 

When, on tlie conclusion of tl.e base line at Siu’onj, the jortioii of the establishment.,, 
shall he trc«' t(> rtdnrn, luv will luive also, not iiK'luding (‘arpentcu's, 

4 tli. Ihundheeip |,ead .•arp<mter of the Survi'yor (ieneral's c.ini-e. who lias lieen trained 
lip m rnv workshop to be an abl(‘ turner and workman in brass and iron. 

dtii. .feu;diir, a very abk^ ainl e.Kf)ert turner, tileinan, and .smith f and two otJiers ] 

111 addition lhe.se...I have a]>pli(‘d to...the depots of Allahabad, (diwnpore, Agra,Dellii, 
and Fateligarh, to semi to Kaliana two...workmen in brass and iron, out of wbieb...! shall be 
able to select tw'o or threed [ r^o j. 

I':V(M'PS( WHS wiirrn in prfiisf of t,|in sjiiith. .lovMihir. who, 
wlirtii t(uito tt niw villatrf! hid, was one of tho aHSomhlago of hitOrotrorK'oiis elonionts, driven hy the 
dearth of l.H.'t.'t lo .seek employment wherever they eo.dd [ .-O. 408 He eame. '.as a eommon 
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cttrrior on 5 rup(30s per month, ami as he was rather shy ari<l retiriiur some months [lassed away 
before he eame into notiee. Wdien. however, the .scaltoldiiiL!; mast iia I to 1)0 ensded, his value 
and natural intolliyeiiee soon made themselva>H manifest, and he wiis sj)eedilv r'oleasod from the 
irksome duty of earryin;/ Io^kIs hy boiii<r transferred to t he for^e. 

At the termination of th<* a|)|)ro\imat'> opeivitions of ISlhi ‘I, an opporlund v offensi itself 
...ol :j:ivin.2; him permanent empioymeiu . ... The sum allovs'eci...v as Ks. 11 M [xn- montli, 
but in tiie first mstaiir'-e I did no{ rliuso to p.iy dowahir moi*e t han S inipetvs. 

'Idle !)r<>Ln*ess of this yoonL^ man now heearne most ra{)jd. II(' seem**(l to a nxidinoss 

o( (-oneefition, and a I'mowtedye almost, mtnil i\ <^ of all the tools and maeliiiieio' of my \vn)rk- 
shop, ... an<l, with a LO-owth of skIII almost me-oneeivable, learned to yive that heaiitiful finish 
to all ln4 turned jus i.ian<t to, whieh made it dihieuLt to distiti:.^msh hetw<vni his performanees 
and those from Wiiieii he eopiod. ihouitli from tine shop.s of tle^ hr.st-ratt' London ai'tists. 

1 no loiiLsn' dojiiyed to luvo iiim th<^ full salarv' allowedf. ... 

\Vh(*u other workmen Joined me. ... u-nd In* had an oj>poT-t unity of e<>m|»ariu...’: notes as to 
tlirnr si^ill, and tlK‘ wajos tiie\' r«‘eei\o(i. \\ ith his own, ... the only eon {ii!«tn on ^wfih h I eould 
indiKM' him to remain was tliat of eijualiziiiLt his pay vitli tiieirs, ...at mv own cost. 

'I’here is...hard!\- anytijine to whieh thi.s N'ount: man would not f>e eijual if he Iiad in his 
boyhood a knowledyns of ihni-hsh. ... 'flie nr'int of ]iaein;.r ilrawn him fortJi from ohsi'iinty, 
and of !iavin:t tan;rjit, him praeti<Mily all he knows, is, of eours'u entireU' due Seid .Mohsin, 
who anj'myst.. ;t!I elasses ..is le-)ked up t.o w'i;;i a revo*ren."<- lit,tie sliorl of idolutorv*, 


/v hahisis A f \>i >Lf»w' i :KS 

E\ er(‘st ottmi expressed, iiis. imbouodod a lnuraiion for fdm i rained toliou’crs of 
the 1»re;il I ri^ononiet rie.al Survu'v. v\ host* .-.pii d;, <»j lox'aH and d<'\i —fir.st 
i.nsfilled by Laiiihton pefnistisj in e\ety f>;'aueli of file d<‘p.ari-iiiojit inoru^ tlitva a 
hiijidreil years iattn-( ni. yjo oo i. ’! hi.- s(nnf oi’ -er\ \va< jealonslv losifM'ed bv 
Es’eresl tend among.'-t t Im riile^ !)y w [lieii lie stimnlaf.ed ^ pevV dr. eor//.s' was fJiat 
sN'liieli. loi'liade the use of " t1u‘ ion! jtantv oi eoolit^s o h.en (’('ferrine {o th(^ regular 
,ser\atif-s of flie ileprirtmeiit'd 'riiev uei-* (o hi* ealled lasa/rs or Iha/asi^l k'xj |o,S ], 

1 hi" w'ord cnrdff js really ti very harttdess oni*. and had at first Ixsai. used by 
Even st (jnit«‘ eoiitent.rdiy [ MJ, ;p 7 |. hid it implies fim nn.nkillmi tahoui'm’oj-simple 
fetch andooii’iy ntan. dir." rndian working innn has g(nv"rally a spcidal f ruide name 
indicating his workhig too], sneii as hildnr, or shovel nuan j :S; j. 'riie la^car or 
k'kuldsi is delinitely a handy intiri of skili, able jo turn a pair of liands to any of 
the many ess<ndia! disks tliaf fall to th'" sniwevor's ])r’ofession. diie ere.etion of flags 
on r<n"ogiU7.ahle points d,hi* shewing *>! le*liotrojK's the pitcin/ng and striking of 
tents (sirriauc id’sideidifK'inst rinn'Mil,'. tht*ir er<‘rtion in portion ilie di'aggiug of 
ineasnring chains -nind a nudthnde of othei* (asks I hat have (o he, well done if the 
survey is to l>e a snecess all these fdl to ihe/r/edp.sd iiiose wlm Inrwed s'pecdal 
aptitude were f‘»ieonsag(*d to heeome speeiahsfs, with pr(>sp(*ets of increased pay. 

The strength of trie de]ru’l mmit lluetnated, and liiere were times when large 
auTnh(*rs ot new nuai liac' to be leenfili'd. hut with a mielcns of old hands the right 
sjurit was ])assc(l on. V\ lien Ixxerest eami" baeiv in I'S^)0 less t han lifty of the old 
gang remaiiu'd with Olliver's liidd ])arty. Tlie number re(|uirt*d in IS:13 was several 
hiincked ; eaeh lump eonld hav«* but llie smallest; piueli ol' leaven. 

The first task w<vs thi' measurement. ol‘ the base line [ ip. g) |. Nfsvrly 100 men 
were i*equired, ami inm*h oft lie work was of a, ut*w and most deheate nature. 

There is no dimeulty in...obtaining natives for lfire...at the onlinary rates of* pay. ..hut 
these...require a vast deal of previous trairiing...in conjuiU'tion witli others already habituated. 

Early in September 1 laid dovvm a regular system of exerei.se, aiuElireeted Mr. Western to 
drill the people every morning on the grt)und attached to the jiroseiit eompiiting ortico f 49 j, 
both at managing the bars witiioiit their microscopes, and laying the treasels. From sunset 
till daybreak liotwoon the fifth aiuI twelfth November I had oxiierimonts carried on...and divided 
the whole establishment into four parta. ... Everybody having...been familiarized beforehand 
with the apparatus, and the part allotted to him, I had...no approhonsion of mischief arising. ... 


M)l)n. .‘Ml ( hS 'J() ), 
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A very wide ditlereiiee was i'ouini between the peejjle w}m» belonged to tlie regular establish¬ 
ment, e\en tliough recently engaged, and those merely hired for the occasion. 1 ’be former 
wer(‘ more alert and attentive, tlu* latter were often slothful and careless. 

I li(‘ ]>atty oi ‘J tnnidis and 7h khuhlsis^ forty ]>eing from Olliver's j>arty, was 
])la(U‘(l uiider Wi^storn's direcfiou : 

In cases of (juarrols or oilier di.s.mlers I do not wish you to intlii-t regular |)uni 8 lmient. 
but to confine until xou report to me. except in small matters whon'in. without such reference^ 
yon can sentence' to half-an-liour’s walk under the inspection of tin’* sentry, or half-a-dozen 
rattans, h(niring m mind that m gf'iicral rYinch more is to be dont' by kind treatment than 
luirshness, and that the loss frecjnent the cliasti.sernent the mon> effectual it is likely to be*. 

Til latei \('ars tln/ri' w'as no .such ad\o(‘a(*y <d corpoial ]>ii!iishment. ('xcc])! from 
Ih‘dford for Kovemie Survey parties and that w'as promptly forbiddfui by CovaTii- 
mont. Occasionally on tin* oMioi- hand young. irrosp(>nsiI)l(‘. snh assistants had to 
be i(‘buk(‘d or‘ punisht'd lor sti'iking or jx^atiiig tlndr tmni ( ^^7 ]. 

Dufitvs were many and xarions ; surviA' khaldsis bad to j)e expeil uitli 
])ickaxe and shovel, to pitcli tents, to huild piles ot stones, n. ieli trees mnl cut ].jckets, carry 
loads upon bot h head and shoulders, and jiretect themselves against robliers, tigers, and hears. 

A relerjing lam|> should Ix^ jdaced at or near tlu' meridinii, ainl carefully tended during the 
whole night | 00 1 j. ddio slightest error in the |»osition of tlie laiiij) vitiaies the w'holc work, 
and ifthey...iiegleci their business, and do imt keep the liglit ].ro[>erly trirnine-l, or theroliector 
truly towards tlie observer, tlita-e is no |)Ossihility efaltuiuiug any accuraev. 

If they slee]) and leave tlu' light t<i its late, there is no means of detei t iiig them, liecause 
they plead...that th(' atmosphere was clouded, d’he remedy is to entiiist t h(' duty to those 
alone on whose' fidelity reliane'e may h(‘ |daced, and such persons can he proenre.f s,.lely by 
])ro]K'r eneeouragment and protoction. .. 

'I'ho lit'lits at ttie insirumoiit tiiust Kiriulai-|\ l><< welt (cndi-ii, anil f.liose who aj>iiroafli if; 
miirtt l)t> |.orHiins on wlioni Kr«‘al reiiunco can Ix' (ilacfil, for an injury done to any of the (ielirnto 
parts would ho qniic irrcpuirablo, 'I'hc su|)<>rintond(Micc of liylils, niakinc of ttipers. and a 
confirmod lialdt of <•arc...i^ dnsliiiL' and hniding iiistniiiifnls aro indisiionsililc^, 

llciiig anxious lo ohlaiii siiiialtlo luoti, and ignoiiug the difUicult ios of iniport- 
iiig .Madrasis to \torlv in small dflJU'lmionts in roinoto jiarts of u|)pcr liiditi. lOvorost 
a.skcd for jH-rmission to send a rocrniling party lo l*onditdicriy and .Madras to Itring 
U|) atioid I(Mt .Madrasis, lor tin- coast jicopic fall into the Itnsincss of the (ireat 
'rrigonoincti ical Snr\<y.,,morc nafiirally Ilian I iindoostiinocs do amongst wliom 
one man will only do one kind of work without reluctance|]c was refused 
permission to reernit from .Madras hid was anthori/.ed to engage loeal men, 
to <'()ini>lclo ...2 parties (or...tlie tir<-at Are- (> parties for meridional serie.s. ... I sliall not 
engage tliese iiartios to their foil strength until t see the time is fitting. I.eeatise if will expose 

Cosernmenf to a iieedle.ss expenee, hut as J ... with smtalile individuals I .shall engaged 

thorn Hud drnw tlieir pay monthly. ... 

KstJihlislimcnt rcrjuirctl for m fuirty engaged on tlu' (Jrcut Arc, hh. Its. Mb? 12“* ■ 

1 Siniar ... ... Biocti rupf>eH 20 0 

iKt cui.s.s rlaginen c, sx. K.s. vS c.ich ... ... ... 

12 nicn wiio arv comjictcnt, to u.sc Hcliutrttpc.s, {a h<». Rs. 8 eacli ... ... 9 f, () 

12 2 nd cia.sH Kldkoiicn (a sa. K.s. 7/2 each ... ... ... ” * ^ 

OvS ( Mrriers ( Instnimcnts j in sa. Rwd 7/2 each ... ’ ^ 

J Ilavildar sa. Iks. 12 , 1 Xaib {a 8 a. Iks. 8 /- ' 

and 12 Ihirkmidau/e.s (d sa. Iks. 0 ;- each ... ... _ q 

t> Ifiirkarraft (q Rh. Rs. . 7 /- each ... ... ... *’ 

7 llaggago Tents (t/ sa. Ks. 22/-each [ TMirterage I .. * ” ” ijo n 

1 Native Doctor Ur sii. Rs. 2 o ... ... ;; [[ J) 

\\ <iu^h fiinl .Iitmny uei'c (lufM'ttxl (o engfiged for iNit'li of flu'ir jiiirties . 

12 l.ht I htss Flagmen ... iy}j !>... .s 2 BaggaLX» TonU ... (f/) Rs > 

12 2nd class Flagmen ... Rs. 7 IHavildar . ’ Rg' 

22 (Varners ... ... Rs. h 1 Xaih ... R^’ S 

1 Natne lYoctor ... Rh. 27 J2 Burkiindauzes Rg (i 

2 iTurkarahs ... ... p,^. (; 

I ho high rah' ot pa\ ...is granted with tlie vi<^w of indindiig intelligonl and active young 
natives to attach themschos to the doptwimont and until on trial you liavt* mot with people 
really dosorvnng such liberal wages, ... you will only pay...the ordinary hire and carry tlie 
balance to the credit of (lovornrnont. ... Tlie higJi pay, {larticularly, of tlagmon is only to be 
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pranteil to such people as ..()Osbosb the powers of...coup d'ocil...to find out the suimnits whicli 
you diroft them to oc*(*u()>\ and to judge...their jKseuliar fitn(38}4 as stations [ 77 ). ... 

From the 15th August...siicfi men...as may liave conducte(J themselvos to your satisfaction 
you will doubtless transfer (o \ our permanent efltiU>li 8 liment now antlirtri/toi, and the ottiers 
will be discharged^ 

llemtv gallantly tetused an offer of Ivvorest's best Hag Jascar , 

Mr. Kossenrode parted with liis private factotum servant- to me, a man wh(j iias been 
brought up in the G/f. Sur\(\v, is a good iiag lascar, and well acquainted with every duty. ... 
it is not then fair to me to tleprive you of any of your men, especially as in the delicate.,.sclieme 
you have now in |.roi(‘ct \ i s, j there will he occasion for the most effe(;tual assistance. 

I am selecting a(‘tiv(‘ and intrdligent young men. ...retaining tliem giMierally at Its. 5 , 
und(>r writh'n engagennent to do everything they are ordered, and uinhn* inducement that 
their pay will he increased according to their capabilities". 

Fay was regnlaltsi l>y st i iet rules, and “rtdhnuKM* to t lie su|>(‘rior ant Iniiil \ is 
attendtsl with very ineon^idinilde trouhh* 

Ever(*st had aln^ady d(M‘lared that thtne slionld h(‘ no r(‘e.ess si'ason lor the 
trigonoinet I'ieat stii v(‘y : vNork w as to fx* earri(‘d on throughout tlu' yisir. shelter 
only being .nought wiien i! wa-- iin{>o.s-^ibl(^ to earry on | ;.|.S |. Macdonald liad 
tronble v. itli some of liis meit on the Uudhon Smh's and writer from t'amp tiear 
Sangor, 1st (fetober . tliat 

when not refjuired (or tlcar more immesliaU' duties, they liave been occupied on road malving 
under tlie laxecaitivi' i:lugineer, \\ lio |»ron(nuices t hem to he active and sjiirited workmen. The 
men 'T cast ao' i)\ no means (cxi.vmpted from labour, hut the carriers of the kuhar cast { of 
wliom tlii'rc ar<_':s('\'‘Ml for the tiir'od(.>liio ), liavi" not ytd got over their antijiatliv to pioneer 
work althiMiLrh tlc'v oltjcci not to nake u)) stat-ions, tix (lags, etc. j 400 |. 

to which Everest n'plied tliat 

the /vu/c//\s must wor k like the rest. 1 know theu'e an*, men of tliat tiaiie to he lound vvlio dig 
their own fields, arnl will do ail other kirnls of })ion(*er vrork. ... A sliglit inereasc of ])ay will 
maia* th('-se poople do any thing. Pray tell (Janes tliat he must proeure such peojile, or 1 shall 
be th.sjileased with him. ... 

Fogliulkhninl (nrnisltes men of tic* kind, and it is a most impudent ])retention whii*h these 
l(.tvv <iisi men iia\'e fuit U[), to which we must on no account yiidd. llecause fairopean 
gentlemen lia\-e giviMi wiiy, and mack' them domestie seirvants and all tliat, they think forsooth 
th<*\’ are to he di heate ereatnres. 'I'liat idea must he liroken down. YOu must turn tluun off, 
and gel withers who will do as their fellows ilo'V 

W hen Olliv(*r snggf*stcd giving his tnore willing nnm l(*avi‘ I 0 tln'ir liomt's t*\ery 
second \(‘ar. E\ere.sl asked liim to follow tht' 

rnlcs vshieh 1 ohst^rx e on tlie Gr(>at Are. ... .\s soon as tlie fiarty retvirn.s f rom the held, ... ten 
|>er hundn*d are allowed to go on leavt* without deduetion from their pay. They must have 

serveil thr-ee vears witliout sueli indulgence, and he iikui wlio merit it. If more men require 

leave on urgent hu.siness, they must furnisli well accredited suhstitutes. d'liose who do not 

chose to abide lyv tlK'Si* rules—tliat are clamorous an' to be discharged fortliwdth ; their places 
filled up, and the eireumstances duly reported. 

Tlie men are nevi*r .‘^iihered to he idle, because it syioils them for work altogether. Their 
proper duties...are to l»e di.seharged first : with these nothing wliatever is allowed to interfere. 
When tJ iese are suspended by weather or otlier circuiTLstancos, tlc'y are to ht'emplo^'ed on any 
other publie duty : hut work mxist he found for them, for there is nothing so ruinous to a work¬ 
ing eatoblishment- as a long course of idleness [ 1 C .4 f. 

Everest Itad clear ideas as to ranks and grades, and rcbnktHl I.ogiin foi' failing to 
ilist/inguisli between a hinnblt* harkfnn. and an exalted chaprfisi ; 

iSome months ago, when I requested you to engage a harkara, ... I wished you. .to e.xyilain... 
that he was not...a cliaprnsi, or in any wIkSc assimilated to that ckvss. ... liarkaras of the G.T. 
Survi'V w^ere allowed...for the...sole purpose of keeping u]> a communication witli the dawk 
when there were no dawdc roads. It w^as their husinoss to carry letters, and do nothing else. ... 

The lad wdiom you engaged came up with Mr. Olliver to Mussoorie, dressed...like a chaprasie, 
and considering liirnself to all intents and purposes an orderly, or person to dance attendance. 
This morning, when ordered to take letters from my office to the dawk, ho relfxsed, and said 
it was not his business, and he wanted a khalasi to carry them. 
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Sir, this IS not to bo toloratod ; there hus been some gross nogloft of my orders somewhere, 
or this could never have hap|)ened. If you can procure two good barkaras at Saharanpore, 
send them up imrriodiiitelyh 

Fie had but t>‘W trained men for his great effort across to Jumna |)lain | 2t), 404 J ; 

Up to...29th October IH.'h'i 1 liad Imrdly any native oatablishment at all, and...there was 
not lialf-a-dozon who had ever seen a heliotro|)f\ not one who knew" how" to use tliat instrument. 
My sub-assistants, exceptiriK Mr. Olliver and Afr. Ivossenrode, wore mostly young raw lads, 
and from lirst to last had to be instrueted in their duty . 

1 bad but recently organize<l 3 f)arties...on the subordinate ineridians of Hudhon, Kanghir, 
Arnua, whicli iiad w'eakened my resources by...some of rny ablest natives. 

Ill the end of September I sent a [)arty...to setd< tor recruits at Met;rut, ov wliorever else 
they could be tound, and on the 2Utli October this fiarty returned with an assemblagt^ to the 
number ol 100 , hut it was iink'eii a Sony' collection of heterogeneous elements. 'I’be dearth, 
almost apf)roa(‘}iiiig to rarnine. under which the <*ountry was then sulTermg, had driven from 
thoLr home.s tr> seek eruplovmerit man> men who had never jx^rhaps passed their village boundary 
before, ddiere were barbers, weaver-s, smiths, hrii klayers, potters, thatcliers, til(>rs, shepherds, 
gardeners, musicians, and firiests, all with their clowmisli habits fn^sh on them, and many of 
them never having liad dealings witli an hurofiean | -"Oi, 4^)4 ]. 

My dithcultieH. .disap|)eared one by one under |»atience, system, ami good example, and 
belore the oiierations of tliat season wore at an end, many of those who at first seemed so 
untrained and untameable become enicient and valuable servants". 

Karly iu 1 S.h) (h‘ vv'[it(‘s t.o the l^irnsrultli ; 

1 he torm coolie is aliohslied througioni my dcpartinmn, ami yon will cease to designaU? 
the? flagmen, or any others, by (he term ( Kk), 405 |, A on will scml me a list of the whole 
establisliment sliow'ing who have evimxNl particular litness, ... and wlio ar’f' mere ordinary 
people, such as can he got wlien wanted. 

You w’ill desist from making (h<* working men o( (he establishment mount guard, and no 
guard of any kind is allowed for your private baggage, 'fia* native estalilishment is enter- 
taineii for tlie (joveriiment business, ami not fer your privato work'f 

Most of th(‘ r.'inisnal h csfahlislmumt were family men, and on laking tlic field in 
ls:hi Hoikavn smit a strength return the oWwvi (‘ommanding the station, 
with a list of the women and children remaining in cantonments at Midnapoor, w4io lia\ <' been 
particularlv <‘auti(>ned to behave tliein.sehes di.sereetly, that they may not...hf‘eom(' .subject 
to the displeasure...of (’olonel Simpson during tlu» absence of their hushands and fathers^. 

ddie following year Kallonas asked foi- a eontingmit a(lv^ane(‘ of Its. 50(1 as ‘Jlic 
greater [lart of the nafi\(‘ establislimenl are involved in debt, and may probably 

be drained here liy tlieii’ creditors. I ...r(M‘ommend tiudr lunng paid up till the 

end of October when wi* mareb from Midnapoor 

In iSdo Shortrede corn plained that the e.stablislinH‘nl allowcsl for liis Bombay 
survey was far from siiHieient ; 

When my assistant and 1 are in the field wi* are necessiirily He])arafed from (xvcli other, 
ami...the pnvseiit eHtalilishment of laskars has been found to he hareJv sufficient, ...and the 
jasuds being required...to ()ut uf> station fioles frequently at distances of 50 miles and upw-ards, 

I have frequentl> found them to he too few. ... 

Regarding the pay of the jasuds, it may be reduced from 7 to 0 rupees a montli, but I do 
not think any reduction can witli propriety he made m tlu^ pay of the laskars, f'lie people 
required to carry instruments are harnnls, and t-hey would not remain for less jiay, as they are 
liable to be taken out at all times, and at this moment one half of the whole osUiblishment are 
in the tiekl witli my assistant. 

As there are three sub-iissistants...for whom no establishment is provided, ... 2 laskars at 
8 iis., or hagaries at 5 Jis. each, may be allowed to each of them when in the field, or otherwise 
they must he in a great measure irit'flkdent®. 

When 1 h‘ took over official charge at th(‘ end of 183(1 Jacob was allowed an 
e.stablishrnent similar to that sanctioned lor the Bengal parties, but bad difficult\ 
in finding signal men on the f>ay allowed ; 

It is notorious that througliout the lion gal Presidency the wages of every kind...are much 
lower than in Bombay. ... Whereas tlie lowest rat© of pay allowed on the survey is greater 
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thivn can be oarno(J l)y any kind of ialxnir in Bengal, tbo Inchest rate is inferior to the pay of 
a hamal or mowganii in Bornbay. ... 

My estaliliHhinent consints almost entirely of begaries, or ignorant villagers, no peraon.s of 
any...skill or int/elligence having been found, .. and...I still exporienoe frequent delays and 

vexatious interruptions Irom the inattention and unskilfulness of tlie signalmen.[...suggest 

tliat I be allowed to apply the reductions from the pay of one part of the establishment to 
increase lliat of another pari, so as not to exceed the total sum sanctioned* f 3 .^ 7 , 40 ^ ]. 

W]\(*n Even's! rnarchc'd to and fro along his ( Jreat Am. eqiiip])(Mj f’or lield work 
and aocornpaniod l)y oliict'is and assistants, he 1(‘(1 a forinidable cavah'arle. such as 
this party which lu' brought back from Kaliatiptir (‘arly in IS41 | q ; ). Notice 
was sent l<> distri(*t oiTicers in advance'. 


Tiio Surveyor (icnerai of India.. 

Capt. K. Shortredc, l.st AssiHlaiit, ( l.'f. Survvn'. 

Mr. J. rt'vton. Deputy Computer. 

\V. RoKsenrode, I'rineifial Sul»-AH.siHtaut. (dd'.S. 

,, \V. N". damoH, 2nd ,, ,, 

12 Sub-AasiNlHrits, t;!.'!'. Survey. 

1 Jenia/lar, 2 Hav ildars, 2 NaikK, 2n Sepoy,s, oi tlu' 
23nl Re^t. N. Infantry. 

In May I S4.‘k Kvaaxvst rcportixl to t in* St 
trat(‘‘t that on(‘ ot his nnai lia.d (amimittcd 


1 .lojnadar, J Havildar, 2 Xaiks, 10 SepoyR, Great 
'^rriyonotiietriea! Surv'ev’^ escort f .|io J, 

1 Ha\ ildar, 1 N.iik, and 12 Barkanda/e.s [ .p }. 

2 Kative Doctors. 

3 d’indals and HoO Khalasis, 

100 Servants and follow t?rs, 

() RleplmntH — 110 Camels ;>0 llorHcs - 100 
Bullocks and cowh— 20 Tattoos'". 

tpcrintendcnt of the Dfin, tti(‘ local magis 
suitdtic 


D v^'Hs tin* turn of the deceased, l*arni. on the lOth instatn. to ('oiivey the daily dak patkeU 
oj letters from tlie (Cd’. Snrvev olTice a,t Matipaon [ 104 6 | to the Surveym' GeneraPs ollice at 
Delira Dun for deliverv to tlu* post olTice. Insteail of making his appearaiicey ...either at 
Delira or Hati|)Uoii. he al)s<*iit(al iiim.sidf till the lltli, an<l then dia lured that lie had lost tlie 
packet.He was accordingly placed in the guard. ... 

As the packet con taint'd some highly important Ifdters, puhlic arnl [in vale, every neces.sary 
step was taken to...its rec<»verv, luit...witliout effect : and agreeably to the usage...a paiichaet 
asserahksi to investigate tin* cast* j idHq u. i ], jiending wdiich the iltmeased remained in 
confinement. 

.1 send you the |)rocee<lings of tin* parichaet vvliich...is the only irndliod I hav'e of inwestiga 
ting cases of tfiis sort, and 1...believe tlint it was the ap|)rehension.. that I might eventually 
deliver him o\ er to y'our coiud ...wdiich drove him D> commit .suitdde. 

In reply t<» your tpnvstion as to vvlrv the man was not made over to tlie civil power, a 
procedure of the kind is only' re.sorted to in extreme and unpardonable cases. ... The accused 
had always borne an excellent (diaracter, and I did not think myself W'^arranted in subjecting 
him to wdiat ho would have considered an extreme degradation^. 

On (‘Oiu.'hisiun of the ti(‘l(i operations ol‘ (he (irt'at Ate, Everest recommended 
a few' old men for ])r‘n8ion ; 

Mutial, the head man of one of the jiarties, entererl tlie department as a flag man in 1814 
under Colonel Lambton. His nativ'e |)lace is Cliittoor in tlie Carnat-ie. He has served very 
zealously, lias been by far iln^ most activ(\ tru.stw'ortby, and intelligent nativ’'e under my orders, 

and is Indd in high r('sp(H*t. Since 18112, when I at>|>oint*Ml him head man, he has been in 

receiyh of l^s. 2 C as. 14 per rnniilh, but tlu' scab' of pay in tin* establislimenfs which will be 
formed out of ..tin* (Jreat Arc parties does not allow ol' this salary. it will naturally be., 
a great hardsluf> afii'r 2 S ya'ars. to find lii.s salary' reiluccd.. to Iks. S. 

He is an old man ( of) years... ), liaving |»assed the best period ol his life m the service of 
the Honorable Favst 1 ndia Company, and it is not probable that he will be tit for a duty which 
requires young and active men, or give .satisfaelion in his deelining years to n, mnv master. 

2 nd. Miirga, the In^ad man of (he other ]>arty, entered the de])artment...in 1809. He 
a nativ e of Itaiunad in tln^ Carnat ie. He is similarly eireumstanecd W 4 ith Mut ial as to sabirv , 
and is a well eondneted person, hut not of the same liigh slanq) of excellenee. 

:ird Chitan Katnn, flagman, entered (he de}>artment...in 1810. He is a native of Madras. 
His present pay is Rs. 8 as. 5 p. 4, wdiieh could he continued to liim, lint his constitution is 
quite worn out from repeated attacks of jungle fever, and otlier liardsliips, ... and lit* is in all 
respects an imheeile, silly , and us('4ess old man. incafiahle of further activity 
(fovcnimciit sanctioned pensinn on half salary for all thr('C'''k 

( Jciuoal Walkcj w rites thirty years later that the L'haldsis of the Department 
are entirely taken from the poorer <*lasHes. A few,..rise in tlie Trigonometrical, and a consider* 


* il). ( 70 ), t) 2 38. * ODn, 40t» (II). '’Henry' \ ansittart ( «1, .Mussoorit', IS9ti, aged 79 ), m s., frem 

whose Hon the Castle Hill estate ill MuN.st>orit5 wa.s purcliasod tor the Survey of India in 1908. ^DDii. 453 
( 40 1 ), 20 f) 43. MVom SO., 1 3 42 : DDri. 402 ( 250 67 ) ; bmc.. 17 it 42 ; DDn. 401 ( 151-04 ). 
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able nnTnl>or in the 1\)pogra|)hifal and Revomie Departments, to he Sub-Snr\^eyors, bnt 
ordinarily tJiev are employcni as signallers, earriiM’s of instnimonts, eliain and (lag bearers, and 
generally as attinniants on t he .sur\ (‘\ <>rs. I']a«'h survey jiarty lias a })ermanent native establish¬ 
ment conU^ining a sultieient niiniber of trained men to serve as a nucleus to v\hicli temyjorary 
acMitions are made during the held season. ... 

The bearers (d the great theodolite.s form a xery im|)ortant. element, ... for tlieae,..are of 
considerable weiglit, anti (liough the main parts are .seyiarattnl for earriagts and travel in 
ditloreiit boxtvs, the heax iest paekage of all may xvtugli as mueli as ohO Ih., and will re(|iiire 16 
bearers to viwty it on tluhr shouldt'rs in rtdays of 8 at a time. 

None l)ut intMi who fiaxe Immu) s[)(M'iaIly train<*d for tht^ yiuryKjse aiv* adapted for this kind 
oi })orterag(e 1 he men...belong to on<' or other of the stnerai eastes of kaliars, or bearers, wlio 
from time inituemoi'ial have snp|)hod earrit'rs for jiatmkins or litters | .fC)() ]. 

I h(* natixes of India art^ g<*n(*rallt' most serx'ie(^al)le...in all tlic' operations of a surx’ey , 
if (uily tliey are well traint'd and superxised, ... J’atieni and long-suffering, inured from infancy 
to hardship of all kinds, frugal in tlieir (»a,hiis, and snh.sisting...on a diet of eereals wliich would 
he starvation to most Ihiropeiius, vIh'v are r<'ad> to ohex all reasonabhs or<lers, to brave all 
tlie x'icissitudes of climate, ... to a(S ('])t tlie griexous risks...of malaria and...pestilenee. 

Strikes r»r c(»ml)inations...t<» d<*fea( ol)j(M.*ts of their emjiloyers are of exceedinglx' rare 
o( curnmce, and there ari' few rountries in xAihi-li men...are ready to <lo so miK li, and who 
gixe such liitic tT-oul>l(' in the doing it. ... The Siirxey is ganieraily a very popular serxit'e with 
them, so that there is rarely anx dihii-ulty in obtaining as many recruits as m;iA Ix’i reijuired. 

.Most of the men belonging t<» the |)('rmaiient esiablislnmnit are allowed t.o go to tlieir 
homes on lialf pay during the reee.ss season, ...and '»n returning...bring a niimfjer of their 
bretlirei! w ith them...ir tiiey ha\e been nspiested <lo soh 


til AIM)S iV HsrMRj’s 

riK,Mieht at out' tiim^ li^verctst liad regardtMi Igiin])toM‘s jirrinaiHuit esi'ort a; aii 
iinnt'eessary o\t iMvagancnn Intd long learned to a|)j)r(*eia1 o the value of ti body of 
ariiied men whose s.>ie alltgi^ioee \;a-^ to Imnself | iir, J. \v;ts distre.sH(‘d 

tojlind tliat W alpole lia.<l allowed its redin-tion, and protested to t h)V(*rnnient 
shortly alter his rthiirn to tin* eoiuitrv that 

the present iv.luced strength...is not adei^uato. It is neee.ssai*y that a sentry shoutl be con¬ 
stantly po.sted over the yirincipaJ instrumont, which stands under a small oh.servirig tent ready 
for use tho moment tlie atmosphere will admit. That instrumi'iit cannot he ])n.<*ked up im¬ 
mediately that the favourable time for ol>serving is over. ... There wouM he great loss of time 
in so <loing, and...the obserx at ions nex <‘r are so ac.<‘urate as xvli*m the insl rument lias remained 
for some (^onsideralile time on its stand, an<l at its [lost, to .settk' itself*. 

d’he pmctice, tlierefong of keej>irig that instrument consta,ntly ready for use, fuis jirevailed 

in the (ireal 'J'j*igonometrical Survey from its very eorameincement. 'I'liore is no safety for 

it unless by posting a sentry xvimse <«xpress business is to ke(*]> xvati'h oxer it, for the natives... 
are cliildishly jirying and irujuisitix e. ... 

Thougli there is...liti t? fear of an instrumont...being bodily earried off, yet the .smaller parts 
are liabk? to be pocketed as charms, or deranged by tlie interfering of meddling hands, 
the removal of an eye-piece of oin* of the micromotors, for instance-. The ]dan which lias 
Irorn the very tii*st been puT.sued is t o liold uf ) that instmrnent as an objeert of awe ami deference, 
not to be ajiproached exce]it w Juai some of the...people of the Survey are present | ni, ^15 J. 

Tliere is a treasure chest witli tho camp, containing treasure sometimes to tho amount of 
ru|>eos 3,000 or more. ... 

I’he cam[j...ought...never to be loft wdtliout a sufliciont body of soldiers to furnish two 
sentries night and day, for whitdi a Havildar’s party of 1 Nai<?k and 12 8 oi>oys will bo found th (3 
lowest effective streiigtli, as with a less number no allowance is made for sickness, and it seldom, 
if ever, occurs that any season is passed over w'ithout one half of all the people engaged...being 
disabled. ... 4 rank and file to furnish one sentry is not too much. ... No provision is left for 
detached jiart if s, f»r wliii fi tlicrc are seldom le.ss than four, and often as manv as eigfit. 

it is not, however, solely against luiman plunder that protection i.s needed, 'idie jungles... 
are fjuite infesF^l with tigers and fiears, ami it is neceSvSary to give confidence to jieople who 
nave to travel, an<l to sojourn in these formidable tracts, for otherwise they will tbrow^ down 

^GTS. u ( 7() ). “ such pilfering frotn the urs. ia.struments at Vietoria Mornerial Hall, t hleutta, 

conifielled their being refitted in llfiT. and shewn in gdass cuses until stowed away in 1942 [ u, ]. 
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the instrurnonts and loads at the very lirst approadi of dant^or. ... Aly sole object is that the 
establishment...may...proceed with tlieir laborious and delicate operation.s in peace and quiet¬ 
ness, under tliat jitotoction and support which are noce.s.sary’^ for tlioir particular duties. 

1 wouid...rocommond.. the es<M>rt ol the Great rri^ojiomoti’ical Survey to bo aujt^mentod 
pormaiiontly to tlie strength speciliod by my predecessor, .. <»r...that a Havildar’s party of 12 
Sepoys...from some one of the regukir corps...complete the escort u[) to that riumberh 
The Surveyor Oenoral wrr authorizerl fo demaiu] an escort of iTgiilai- soMi(u-s w hen 
al).solntely ne(-essai-y, aiul to engag(‘ two partiiss oi eivilian harLandazrs_ Tlie old 
eseoii was to (ii<‘ out. a deei.sion tliai Kvm-est we lconual 

d'lc' major part of this roducorl body is composed of men wiio have gone througli severe 
hardsliips, and are more or less worn out by repeated sickness, fatigue, and toil. ... It would 
be cried to di.schargi' them, seinng tliey could got no other liv^olihood. 

1 he mo<lc most consistent with the kindn(>ss generally^ shovvm by this (loveriirnent. .would 
b(^ to let tliem contitiuc 1 <, recei\f* bdl f>ay as long as they can do any duty, and wlien they are 
incaf>ahle of tVirtlior exertion to pension tiieiii, but to add no new recruits'*^. 

In i SM 2 a mounted (seon v\ as j>rn\id(M| for Jlossenrode in (rwaiiorj .vp ilaud 
the foilovv ing v ear Wdiugb a ked tiiat his (sseoi’l with file llangliir series Ihrougli 
Bundelkliaiid sji<»ujd nielndi^ a donadai 's pa,rl v of horse and a nark s jjarty 
of s(*pa,tiis (O llie iimnlier of 24 

'fhe ])art v of' 12 l)arkandazes...is of roursi' too .small. ... A party of horse presents many 
advantagi's, ('specially in tlic rapid conveyarici* of messages, and in carrying dawk letters 
when far distant from dawk stations. Tlie 2 hHrkaras...intondo(i for the latter purpose are 
e\ ident!\' in.-apalde of ker'jjing up a conununication with a very rf*moto dawk station, and 
during next siHis'Ci w(' will be di.slant ftoni any such station. 

ddev guard of I Naik and I Sepoy.s will af'lord a de.sirablo jirot/ectioii to tlie instruments. 

1 he burkandaz(>s will he em|dov('d in occupation of hill stations with parties selecting stations, 
and in r>rocuring sufiplie.s. d’o obviaio the delay, inconvonioiKre, and expense that must follow 
the removal of markstoncs, or other injury to tho stati(.>ns, ... it will be necessary tx; lea\e at 
least 1 burkandaz at eacii of the 6 stations in advance aiifi rear. ... 

TIm' guard...can be furnrshed from .Sagur by tlie Brigadier (ioneial in com.mand‘f 

Ihiili'Hii ask(‘d foi a military guard on \\n: lAuasnatii scries as lu' had 
already Ik*(‘ii roblxul to a large amount in th(> Alidnapoor District, ddio jungle.s are swarmiiic 
with wild beasts whir li annoy us (.won on the tops eyf the hit^fiost hills, and sev(yral villagers 
have lieen kill(>d by them during tfie present seasonf 

\\fh('ii surv(*ynr.s asked for io<‘al military escorts, they vs'cre to send 
attested copies of such, apfdicatioiis to the Surveyor Generars office without los.s of time. In 
cases not of em('rgericy...it is })rohihited to make applications ffir o 8 (^orts witixout the.,, 
consent of tlie Surve 3 ^or General. 

Offic(a’s.,.will be...most ('aroful lu sending back those escorts to join tlieir corp.s imm(X.liately 
that the [)Iea ceases to exist, ... and to rejiort tlieir having done so. ... 

As long as tlie Supreme Govoriimont are persuadixl that no unreasonable call is likel}' to 
be made, ... representation from the Surve\'oi- General wall...be attended to with tenfold force 
to what it wx)uld bo if...such applications are iieetilessly mad 0 '^\ 

Kvck'si liims(‘lf :S('t out- in nuditnilous detail the duties of the various guards ai 
iris uv\ n camp on t he ( ireat Ar( . Boileau was givum eotnmand ; 

You will give the stuitry over tho bazar strict orders to alknv no violence to be done to 
the banias on an^" pretence. ... 

After 9 o (.dock no t-alking or noist' of an\' kiiiil i.s allowed. X.jp to tliat liour people ma\' 
talk as much as they please. ... 

You will desire tho .Tomadar of the nm. Guard to take a receipt in full of all demands 
previousB^ to leaving tlie,,.encampment. 

The sent-ry over the treasure chest is...to allow no person whatever to approacli u, except 
Mr. Mulhoran [ 27 ]. 

Escort of the Great Trigonometrical Surve^^—Regulars ; I Havildar, a Naik, 12 Sepoys, 
to furIIisli 3 sentries. ...jr—Burlaindazoa; ...to furnish 3 sentries. 

Escort of Native Infantry I Jemadar, 2 Havildars, 2 Naiks, 30 Sepo\^s -.,.7 sentries. 

Daj^ sentries ( 5 )—Treasure Chest—Bazar—Native Infantry Guard—a,T.s. Escort Guard <fe 
ghurry [ clock ] - g.t.b. Superintendent’s tent. 

'to GO. DDii. 2f).‘) ( 172 8 ). 21 3-31. ^SO. to Mil. Dept., 10-8 32 ; DDii. 283 ( l2r)-53 ). 
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Night Sentries ( 13 )—'iVeasiire (’best, 2 -cj.t.s. Guards glmrry, & iustrument^, 2_ 

Superintendent’s tent, 2 -Native Infantry Giiartl “Lieutenant Boileau’s tent (’hief Civil 
Assistant’s tent—Princjipal Sub-Assistant’s U>nt —Civil ICstablishrnent —Borses -Cattle’. 

UTiiforni for the pennanent cj.t.s. escort required an annual su|)])h' of red 

cloth for 14 coats blue cloth for the facings Kurojte pewter for the buttons. 

plain white lace wliite clotli lining and silk for th(‘ sewing^ | i ; ;()2 |. 

In IH,{S Everest- asked for the restoration ol the old escort to its (uiginal st rengtii 
He was not satistied with the civilian harhandaz guards who w(*re 

a pc>or...sul)stitute for trained sepoys, an<l, rather than go fur from their Jioiues, or ext^ose 
themselves te> trouble and danger, ... roiirt an erriploymeiit of Die lowest and meanest kind, 
such as attendinK eonviets, making one in the retinue of a great man for hire, and so forth! 

... My burkandauzes liave l>een persiutded to proceed with me as far as Sironj, hut.1 shall not 

be able to jilace any relianee on their lidelity. ... 

T beg...that the regular escort...be restored n> Us original strejigth 1 Jemadar- 2 
Havildars 2 Naiks —30 Sepoys and that the l>iirkundauze guards he dispensed with''’. 

His rccpKvst being granltMk he asked that tlic escort might now ‘he armt'd w itli 
rides inst(‘ad of musipcds. ... To furnish |>rot(M‘tion against wild Ix^asts in tlte 
midst of forests atid wildernesses...a ttniscpad is a ver\ inferiof W(*a]>on L 

He enjoyed siqireme authority. tem])ering justice with mercy. Aftm- simteneiim 

havihlar to suspeusiou for six mouths he would formally reiii>tate him ou (‘xjurv 
of the seut(Miee. In another ease after t hr |>roe(HMlings of' a (hq)artmontal court had 
been recorded witli all military formality lie drafted an o!‘(l(u‘ in his ow n hand ; 

Ata Husen, having been found guilty of sleeping on his [jost at the door of the observatory, 
is to be...dismissed with <lisgraeo from the escort of tlie Creat dVigonomelrieal Survey and 
considered incapable of ever being emphned in the de}>artineMt again in an> ea]>a(‘i\y'^'. 

On completion of field work on the (beat Are in |S42 tl]<‘ (‘semi was dissolved 

As soon as the parties...leave my hea<lquarters [writes Everest J... there will he no guard 
wliatever at my disposal, a sUte of things which ha.s not Jia|)j)ened to the Superiiitemleiit since 
the year 1802. Since the situation of the Su|»erintendent has l>een held by a field olheer 
there lias been no necessity to trouble the Governinent...re 8 f)ecting tlie personal guard, because 
he had an escort at his owm disposal. But the (‘ase is entirely altered. 

The Hon’ble Court of Directors rank my situation witli those of the Adjutant-General and 
Quarter IVlaster-General. The Surveyor General...in the year 1807 had an escort of 1 Jemadar, 

3 Havildars, 2 Naiks, 1 Drummer, 1 Fifer, and 50 Seipahis, under t he command of a i:uro])ean 
oOicer [ ii. 338 J. A personal guanl of 1 Havildar, 1 Naik, and 16 Sepoys is allowed bv the 
regulations to a Colonel of a regiment not commanding a principal station. 

I am an advocate for retaining the escort for the jiresent at its existing strength. ... A trial 
of 40 years has shewm how much inconvenience is caused...by liaving escjorts furnislied from 
the regular corps, and liow much trouble is saved by having a special escort, ... as that is 

which has now^ been abolished. 1 am a IJeut^^nant-Colonel in the army, and,..! have a (M>m- 

raand far more widely extended than that of any Major-General. ... A lit ting personal guard 
should be allowed to me. ... With the 8 an(‘tion...of Government, I will either apply to the 
Major-General Commanding thr? Meerut Division for a guard. ... or engage an erpial number of 
barkandazes...until the pleasure of the Hon’ble Court of Directors is known®. 

Government firmly replied that ‘’per.sonal guards are now no longer allowed'’ 
and ordertaf him to rt‘strict dernands to occasional escorts for ])rotection of Jus office^! 

Of the old escort, pensions wore alJowtul to som(‘ ; oth(‘rs wen^ enrolled as 
harhindHZ. Everest SjXM-ially urged the (daims of 

Jemadar Shekh Alirned [ 373 1, wbo appears to hava? .served 8 years as a private in the 8 th 
Regiment, Madras Native Infantry, prior to his enrolmont in tlie G.T. Survey escort...in March 
1814. ... He was transferred...at the personal request of Colonel Lamlitoii...because lie was 
an active and smart man, and made hiin-self |>articularly useful in training the new recruits. 

He liad remained witli tlie escort ever .since, laws never been on leave nor aliseiit from duty 
except from real sickness. Was promoted to Naik in 1824, ...and remained in that grade 
until 5th March 1838, when...promoted to the rank of Havildar, and'on 1st Juno 1838...pro¬ 
moted to the rank of Jc^madar [ 37 ].He is now an old man. and v ery nearly worn out®. 
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(li 1 >iir(.hu^iT\ lia-d hei‘ii given t ha,1 />'7/7.'///(/'vioj'//•/////'giia.i<i>-lioiild 'v^allow- 
e(i lor I lie llevf^uiic Survey j in, y-i-V' j. ,i,e<! in I S!y 1>» ihoni ? eeorn ni(‘n< le( I that 
tlxeM: giia,i‘*h bilouM l>e on t!ie I);,,sis of 

} Jomadiir and 12 mij(H‘bs Tor each Survovor's undividod camj), or for two ii’ in'ar at liaiid, 
\nzt., 1 for llio dotAi‘he<l earnp, and 8 for tlu^ luMuhjuartorft. It an oftieer AsMisiant br^ wit li each 
Survey., and dotactied, an addit ional Joinadar and 4 nujoobs Tniii;ht bo advisable, as l)oth the 
o8tid>iisbintMii and ttie puf)lie |>ro|)orty vould tber’ b(' more 0 ((iially divided, and ) Jejuadar 
and 8 niijee|>B bo roqnin^d for oaeU (‘aiii]>. ... 

(xviard.s iti eantoiinionts aiT...OKBentinl, ... liol)t)orios are...frequent. ... One or two valu¬ 
able inBiriHrieats v'arned oil and injunxj w'ould ( even if rocovorod ) often more than eovintor- 
balanee tlu' expo rise of f)roteetion for a twelve month besides embarrassing the operations of 
the ensuing season, ... Siirvey records also are valuable and their loss or injury might 
(xjcasion the necessity of r(.surveying a large trar.t at very considerable tsxfiense, ... 

I'iie monthly expense in cantonments of 1 Jemadar and 4 nujeebs is but trining. vizi., 21 
or 22 nif>ees. agreeably to tlie local |uiy of the Jomadars“. 

Ih (llorti elsewhere ]>oiiile(i out that that the najibs eiiiployed as guards 
are '‘furn of an unruly turbulent disj^osition, and apt to dispute about duty wlion tlierr is no 
one in aut}i(»rity over them, and it would lie far })referable, ... and very little mort'^ expensive 
in tile end. if...2 Jemadars and 16 niijeeb.'^ won' sanctioned. ... Any troublesome (‘liaractx^ra 
eould tliei) be kept at headquarters under tln^ Jema<iar, and the steailior men detael)(‘d‘f 

'It.'-i r-' Tr.,>•( i.'i I :;:t . '-.m.. l’ 0'.> ’>.’1 ! t'l tVorii fvi;., ) ,‘> nit.^ 
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ALEXANDER. HENItY EDMONDS rONE BOIEEAU (18070)2) 

H(‘n^<al KoKiDoors. On t^po^rraplni-til survoyH 1827 32. With 0.1’ 8 1832-38 

i Vol. Ill, p. .} 2 () |. 

I'ortroit l>y C<-loswurth> (oaiit, Itidia lU'Lyi^w, Calouttu, Juiir 1840 





BIOGRAPHICAL NOTES 


415 



ABBOT'!’ 


416 BIOGRAPHICAL 


For l^nnil>uv Rf o i'iiuo Sarv't*\ < »r s i\ p. 

ABlK)'ri\ Augiistuy. Bon. Art. 

b. 7 1 (»4. (1. 25 2 b7. 

2/Lt. 15-4-19 Col. J4 11-5S ; ret. I>n59 ; 

M Grpri. 13—“4-~(i0. 

FJd. 8011 of Heiiry Aloxiu.8 AGbott, of Blackheath, ret, 
Calcutta merch., and Margaret VVelHli his wife. 

With 3 yr. bros., ,Fn?derick [ m, 74 ]—blames [»«/]—and 
Saunders Alexius [ 4* / I—distiiiguisheti career in Ben. 
Army. The yst. bro., Keith, was (’ous. Gen. at Tabriz. 

m., 1st., Karnal, 14- 9-35, Charlotte, dau. of Itobt. Bocber, 
survT. & DQMO. [in, 4^2 ]; .she d., Miia.soorie, 2b-t>-39, aged 
31. 

in., 2nd., I'atchgarh, 23 3-43, Sophia Fraiu^ea, dau. of 
,r. H. Garetin, iim. HSth Regt. 

ed. Winchester & Addiscomhe. ob. bsi2. 

DNB. ; DIB. ; Hod.son, 1(1); l^w, C. R. 

Not a survr.; mil. gervice, Rharatpur, 1824-5 ; Shekhawati, 
1833-4 [ J 7 ,.* ] ; Afghan Wars, ls3S 9, Js41~2 ; Commy. & 
Inspr, .Vfag.s,, Meerut, 1854. 

ABBOT'i\ Coorge. Bon. Inf. 

b., ( 2b 1 1 03. 

(1., Snnibfil|)nr, 1 4 38, 01.1 hvv. 

Kns. 10 1 24 ... Capt. 10-1 .38. 

Son of George Fdward Abbott, nierch. ^ Hd. Asst, opo., 
Calcutta, and .Ann Maria his wife, dau. of Rev. H. P. Staciyy, 
Ben. ohpn. Had two bros. in Ben. Inf., but not related to 
Augustus [ 9Up ], 

Hodson, 1(2); |)ub., 1827, “Views of the Forte of Bhurt- 
pore and Weire”, 13 lithd. plates; Calculta, 1830, “Views 
about Kurrah Manickpore in the Province of Allahabad’*. 

JASB. VIII, 1839 ( 367, 613 ), deputed on road svy. 
from Orissa to Sambalpur; “conimoneod lus travels 
early in Jan. 1838, was tfiken ill on the 22nd March 
near Kounjargarh, and died two days after his arrival 
at Simibulpiir*’, tiius, writes Kittoe [ 452 ] “having 
fallen an early xdcTim to the deadly climate of the 
Keunjiir and Moliurbhunj jungles [ and ] to the 
distracting knavery of the jx^ople he liad to deal witli. 

“Every follower...suffered more or less from the 
deadly climate ; ... iiis Bengallee servant, a sepahee 
and another servant, died shortly after their arrival 
at Snmbulpiir ; tliore were several others in a dan¬ 
gerous state wlio subsetpiently died on their way 
home. 

Kitto(' was led from Lehra by a Jemadar w'ho “aasertod 
that there was no better road, but like most natives he had 
but a very poor idea of a straight line, or of the points of the 
compass, hence much of the trouble which Capt, Abbott had 
to complain of. 

“After proceciiing several miles down the valley, ... I 
entered a narrow glen with large forest trees. I here came 
upon the road Capt, Abbott had surveyed, very near to the 
village of Tillopuasi. 

“May Slat., reached Koddoogurb ; ... the high hill of 
Keonjhiir called Baghtunga was right in front; ... a pretty 
village called Koomri. ... Iron ore—very narrow road—it 
was this very ghat that poor Capt. Abbott had refused to 
travel over, and well he might”. 

ABBOTT, Jamc.s. IJcii. Art. 

b. 12-3 07. (i. 6 10-96. 

2/Lt. 6-6-23 ... Col. 18-2-411; G<mi. 1-10-77; 

ret., 1879. 

bro. to Augustus [ «up ] and Saunders [ 417 ]. 

m., Ist., Calcutta, 8-2-43, Margaret Ann Harriott, dau. of 


J. H. Fergusson, of Trochraigne, co. Ayr; she d., Aslrgarh, 
11-2-44. 

m., 2 nd., May 1868, Amia Matilda, dau. of R. H. de Mont¬ 
morency, Ben. Inf., and niece of Hervey Francis <!e M., iurvr. 
[ ra, 437 ]; MI. Guild ford eom.b 

©d, Taunton & Addiscombe. CB. 1873 ; kcb. 1894. 

DNB.; DIB, ; Low C, R., JJeremt to Khiva ; Hodson, 1(3), 

1826, at capture of Bharatpur [ m, 426 , 462 ]. 

1832, brought to notice of Bentinck, 00 .. for 
possible employment on rev. svy.; boo. 12-16-35, 
appd. Asst. SurvT. on rev. svy., Azamgarh [ 362 ]; tr, 
to Sahaswan, arrg. Bareilly Feb. 1836 ; succ. to ch. 
6-8-36, and extended svy. tlirough E. Rohilkliand 
[ 215 , 221 , 234 , 368 ] ; appd. full Survr. Irorn 1-1-382 
“an able young officor'*. 

July 1837, Bareilly, had spirited corr. with local 
bde. comdr., John Tombs, who complained of his 
failure to report his arrival from camp [ n, 389 ], 
and of Ids appearance in church in full beard of more 
than a year’s growth. Abbott promptly made 
personal call, but explained that lie was in civil 
employ, and asked tliat the Brig.’s orders should be 
addressed through the civil authorities. He was 
living 4 m. outside cantonments. 

The bde. maj., Humphrey Hay, again wrote officially; 
“From th<‘ moment you entered into tiie Bareilly district you 
ought to have reported tlu^ eircumstanec for tlie Hrigadier'n 
information, every military officer within Rolulcimd, no 
matter how employed, being subject to his control. 

“At this inclement 8 i>aHou 1 .lune ], tlie Bri^radier would 
not have expended a call from you ; but, having siy^n you at 
the station chtiiidi, or building appropriated to divine service 
[ the sessions court house j. he is of opinion that you tailed 

in a mark of respect.By not reporting your retuni... 

either in |.>erson or by letter, yon liavc disobeyed the order 
of the (’ommander-in-Gliitd. ... When you resume your 
survey in the (‘ountry, you will, of eourse, have the opportu¬ 
nity of reauming tin* beard also, if you please. OfficerH of 
Local Horse art' alone })ermitted to wear hair on the chin 
and free”. 

AblKjtt replied that ht^ eouM not atw'jd or<h*rs tVom tlie 
mil. stair “that may...he directly at variance with t)ie ius- 
tnictions of the Siidder Board of Revenue”. He pointed 
out ‘That f did duly report my arrival in liis district in 

Fehruary 1836, which district I have not .siin’c quitted.also 

that the eluirch is ludd in the Civil Lines”. 

He again attended services mishaven, and liad another 
letter from the hde. maj. m which “the Brigadier liereby 
prohibits your uttcndanci' either at church or at anv public 
place of assembly until you .shall have removed tlu* long liair 
from your face and chin”. Abbott repUe<l tliat as a matteT 
of oourUisy he woidd so far resjieet these wishes as to attend- 
iiig public assmiililies. 

He then sent copies of the corr. to the lLS(f., asking that 
it should be laid before the Lt-Govr., adding that he had 
worn his lieard for 16 mo., and that his predeces.sor, 
Fraser, had also worn a beard for several years whilst actually 
residing in cants. The Rev. Bd. forwarded the corr. to Govt,, 
deprecating rail, interference with survrs., but the Nwr. 
Govt, replied that mil. survrs. should comply with mil. 
orders regarding etiquette, dross, and deportment, but not 
with any interference with svy. duti'vs'. 

Joinori Amiy of Indus at Ferozoporo, Xov. 1838 
[ 281 - 2 ], roaching i^ndaliar April 1839, Appd. 
Pol. Asst, with b’Arcy Todd. Envoy to Her&t. 
Arrg. there Juno, was sent with Shakespear [ 465 ] 
on pol. mission to Khiva, and on to Europe [ 283 ]. 
An account of this hazardous journey is given in his 


'(Icsitinod by Sir .lanu>.>, who was skilled artist, specially with pen & ink. 
( 29-30 ) & 22 8-37 ( 24 ); cf. Monthly Rev. xr, No. 6, April 1947 ( 22-3 ), 


NWP. Rev. Bd., 20-4-38 ( 80 ). 


ib. 26-7-37 




NOTl^:s 


two vols.. Narrative of a Journey from Heraui to 
Khiva—MoacAvv —and St. Petersburg^. 

Passiu^^ through Kabul, “ignorant of every particular... 
connected with Toorkestan”, including the language, 
Abbott reached Khiva in Jan. IS40, stayed two months and 
then started for Russia. Narrowly esca])ed with his life in 
ficuflie with CoHsac^ks on (Caspian shore—taken prisoiier— 
released, and reached haigland via. St. I/etershurg. Unable 
to record any geogl. ohsns. or notos-\ 

Main purf>oHe of tnission, negotiations at Khiva for libera¬ 
tion of iluHsiaii caj>tives, had ruet with surprising hucccss, 
for which he received special thank.s from British Uovt. 
Honound by dining with Presdt. of India lid., who des¬ 
cribes him as “in full uniform of a sort of Turkish or Russian 
pattern, and with large rnusfachio.s, and spurs on his l)oots. 
His manru'rs w'ere mo.si formal, am) rather submissively 
ceremonious. lie never .spoke ('xcept to answer a question, 
hut all he said was inueh to tiie point, and there was a ileter' 
mified gravity about him, very u.seful, 1 should think, in his 
intercourse with such men as the Khan of Khiva 

On return to India Abbott did not ndurii to the “active 
and engro.s.sing duties as a reveimr surviynu ’' but wa.s app<i. 
Ex. Otlr. atllijli, Midnafiore'. Aft.<‘r 1st Sikh War took pol. 
service under Henry Lawrenci* who ‘Minding that t he appoint¬ 
ment 1 lu'ld in Bengal was ill-suited to my ta.ste, recommended 
me fur the otlice of (aimmissioner to delim the boundaries of 
Stateis in the l*unjaf>, ami afterwards, on eomplefion of this 
duty, recomniendeil me f(U the olUee of j)(‘jiut\ OominisHiorier 
in lluzara'’. From this time f IS4ti J, and lor ahout seven 
years and a half, I was under tiie ordiTs of niv old frimd 
Sir Henry Lawrence’'. It was from hi.s eh. of Haz.ara that 
the lidqns. tenvn took the name of Ahhotlahad. 

JASli. \^i,, 1S47 { hkO, IIJ.7 7 ), Ahhoff sends fo Asn. 
mild, specimens and deserihes geology of Haz.ara Di.st. ; 
ih., w ii, Isis ( till) ), paper on “ Battlelields of .Alexander 
k Ponis”, with map of Jhehirn R. 

ABBOJT, Snuinh'rs Aloxitm. Hon. Inf. 

b. 9 7 II. d. 7 t> 94. 

Ens. 12 -0-28 ... Col. 25-1-01 ; ret. 27 dO -04 : 

Hon. M (ien. 24—1 -65. 

bro- to Augustus and Jamefi [ jin j. 

m. Allahahad, 15-2-39, Harriet Margaret, dan. of James 
tlohnstone, Surg., Bmi, Med. 
ed. AddiscornlH!. 1820 S. 

DNB. ; DIB. ; Low. C. R,; Hodson, 1(4). 

1834, Shokhawati ox|)n. ( | 

Jan, 1837, joined rev'. sv\'., Clorakhpiir ( K ), actg. 
in ch. during leave of Lawrenein March to Get. ; with 
I.*ttwrence to Allahahad, 1838, holding ch. Cawnpore 
1838 9 ; and in succeBsion, Jaunpur, Jalaun, Jhansi, 
till svy.s. closed downi [ 213 , 22 (> S, 23 .}, 3 C 2 , ;(> 8 , 301 , 
45 'L 4 ]■ An e.xceedingly cayialde sorvr. 

Oct. 1842 rev (^rted to duty' under (Liii-( 7 !. ; 1843, pol. 
duty with agg. nwf, Anihala; Dec. 1845, wotindod 
at battle of Kerozeshah. 

JASB. XIV, 1845 (lix ); Roht. Lweh writes from Arabala, 
Bonding a map ; “ 1 am indebttHl te my friend Capt. Abbott 
who Buooooded me in charge of the district of Uglhul for the 
loan of Burveying instruments, and of his valuable map of 
the district”. 

From 1844, Asst. aoo. nwf. &. nc. CiB-Sutlej Diste., 
BUpervising and coimtergg. dist. rev. svys., including mbio. 
Hev. Svy. Misc., ThiLiiefiar, Ambala. 

ANDERSON, John. Ben. P^ngrs, 

b. 18 8 - 10 . d. Lucknow, 11-9-57. 

2/Lt. 16-6- 27 ... U Col. 20-9-67. 

Son of George Anderson, meroh. 

m., Hazaribagh, 6-10-37, Elizabeth, dau. of Alex. Dingwall, 
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postinr. of Aherd(*on, and sister of wife of Geo. Thomaon, 
Ben. Engrs. [ in, 507 j. 
ed. Afidiscombe, 1826-7. 

Hodson, I ( 32-3 ) ; Thackeray ( 91 ) : Gonolly ( 87/151 ). 
1838-40, Hiirvr. to Army of Indus, Ferozep<»re to Kandahar 
with Henry Durand as asst. ; on sick list, Kabul f 240 , 281 - 2 , 
M>h J. 

Several years on canal.s and \\ ith rvvD. ; cK. Oudh, 1856 till 
death. 

ANSJTiUTIIFdl, Philip. Ahid. Art 

b. Madras, 11 9 07. d. uam., 18-2-84. 
2 /Lt. 17-6-24 ... Col. 1-5- 55 ; ret. 4-11 58 ; 

M Gen. lS-3-59. 

Son of Sir Alex. Anstrnth<‘r, Kt., Re('<)rder of Uomhav, 
and Sarah his wift*, dau. of J'hos, I'rendergast and wid. of 
Capt. W. Scdiiy, 

♦’id, Westminster IS 18 22 ; ()\\ . I ( 22 ) ; described as 
“a little hmI- haired hoy”, v. unpub. diary of Francis (iresley 
( 1807-80 ), Hudson, n ( 335 6 ). 
oil. 1842. 

1840 41, (Jiiua War; mkio. 87 ( 38 ), svy. of Jinghae 
f 2O0 I ; taken prisoner. 

ARHOW SM I 1 11, John [ in, 317 ], Cartographer, 
b- 23 4 1790. d. 2 5 1873’ 

Nephew of Aaron .Arrow.smith ( 1750-1823), cartographer, 
DNB. I u, 283 ji.8 |. 

h. on farm at Winston, (\ m. t;. of Barnard Castle, J>urham. 
Progs. XV11 ( 243 5 ). 

.Arrd. Loudon, 1810 , to join his uncle Aaron, after whose 
death he set up his own husiiiess, compilmg many maps of 
bidia f 24'). 277, 288. jf.j, 32,;, 42(1 ] ; on Ids cousin 

Samuel’s death, bought tlu* old family business, and carried it 
on at 10 Soho Sq. ( ill 1861. 

1863, Patron s Medal, ucs. 

AYRTON, Frederick. Bo. Art. 

b. 20-3 12. (1. 20 6-73. 

2 /Lt. 12-6-28 ... ret. as Rt. Capt., 11-1) . 43 . 

Son of Frederick Ayr ton, solicitor. 

m. Wdut.nell, Hert.s, 13-8 -33, Margaret, dau of late G. 
Hicks ; she d., Poona, 1 - 1 1-38. 

5-12 37, appd. asst. rov. survr., Deccan ; resd. befon' Feb. 
1838 1 3 t)f», 3 «)<> ]. 

Ret. owing to had sight; called to Bar, Middle Temple, 
1846 ; Sec. to Abbas Pasha, Viceroy of Egyqit, 1851-72. 

BAKFHn, William Ffrskinc. H«vn. Engrs. 

b. 29 11 08. d. 16-12 81. 

2/Lt. 15 12 26 ... Geu. 1-10-77. 

Son of Capt. Joseph Baker, uN. ; his sister Josephine m. 
John Colvin, Ben. Engrs. [ iii, 433 j. 

m.. Karual, 29 6 37, Franees Gertrude, dau. of Gen, 
Alex. Dunean ( 1780 1859 ). Ben. Inf. 

ed. Addiseomhe, 1825-6; Chatham, 1827. 

KCB. 1870 ; DX^B. ; DIB. ; Hodson, T ( 80 ). 

From 1834, asst. supt. Dcllii cmriahs ; J AS B. ix 
1840 ( 688 94 ), ‘‘Report on a line of levels...lH)tween 
the Jurnna aiul Sutlej rivers” ; F'eb. 1840 levelled 
line between Karntil and Ludliiana, through PatiMa, 
to serve passage for boats [ 390 J. 

1842 3, survd. “watercourses and canals” of Sind 
[ 246 ] ; MRio. 117 ( 22 ), svy. Tatui to Allahbund. 

From 1851 Consulting Eugr. to Govt. Rlwya. 

BARROW, Henry. Math. Inst. Maker, 
b. 1790/1. d. 2-4-70. 

Appd. MIM. to HEIC. 1830 ; arrd. Calcutta, 4-10-30 ; 
disch., Calcutta, 19-4-39. 


‘Low, C. R. ( 64-5 ); Davis ( .30 ). LTournal, 10. Cat^ (472 )- •''Broughton. Rerolleriions { 295 ) ; quoted by Davis 
( 29-30 ). M)I)n. 415 ( 13 ). Abbott to DSG., Hidgelleo, 30-9-46. • EdwardoB ( 453 ). 
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B10(JRAPHI(!AT, 


FRAS. 

Hin wife, Elizabt^th Mary, followiM] liim with 0 childroii, 
arrt;. Caleatta May ISIM. Mis 2nd son d. (htleutt.a, 20“ 10"32, 
aiJied nearly 7 y. ; two sons sailed tor Lou<)on Feb. 1834. 
iibi wife d., Calcutta, ll-ll -.‘tl. 

In 1829 ha wan "a amall workar for tlio tnide, 
reBiding in Lambotli Road Ho workod for the lead¬ 
ing inst. rmtkors, including Troughton ^Mtd Dollond, 
making “Hraall thaodolitos, Hoxkmts, aind such like. ... 
He had...erected a sirmll observatory on Uk' roof of 
his house at his own (jost, and stocked it witli instru¬ 
ments of his own making". 

Jan. 1829, introduced to Everest as a worker of 
“ability, ])unctuality, and nnirnj^eachtibio integrity", 
w1k» niado from I 30() to 400 a y^^ar. Eo the Idirectors’ 
anxiety as to bow a man of his age wt)uld stiind up 
to tile (yalcutbi climate, Ev^erost replied that, "as he 
IS a ])erson of tempi'rate habits” he would ])ro})ably 
“manage witli ]woper ]»niC.a>itioii [ i>. 122 {. 

On arrk Calcutta drew salary gbRs. 500 “monthly, 
instead of quarterly, ... anti..,liouse-n.Mit at...90 ru])ees 
a men til... from the 4th of‘ Octobtw till the 4th 
I)ecem]>er, tlie period <iuring which he wa.s... 
liging at. a Imud”. He made family remittance 
home h/ Rs. 500 a quarter which “coasiHl from May 
20th 1831”". Tie found “the cx'peTi80...at tlie Cab 
cutbi lioted... coiisiderabie ’’ and from i )er'. 1830 moved 
to Xo. 7/0 Theatre vSt. [ [.*3 J, th(' imilding hired a.s 
worfisliop. Resented fE'erest’s constant \’isits to the 
workshop. He had long been his own ma.ster in 
Eondon, and did not apfirociiitc tlu^ >SG.’s interest 
in the detailed construction and design of insta. 
Angry words wem ex(‘]iang(vi on more than one 
occasion, which ICvorost reported in detail to Govt., 
insisting on written ayiology [ 122 ]. 

I^ension was relieved when Evi^rest left Calcutta, 
and Barrow was left in undisjiuted cli. of his work, 
taking general instnictions through De Penning. 
Amcuigst (>ther t.usk.s lie cumpietelN’ renovated 
Lainlitori’s 36-incli theodolite, heuccfhrwarvl known, 
as Barrow’s [39, T2y, 126,133, H- 3* ;i4 ;plb]. 
Even now aiigry^ letters passed from time to time, 
wlien FJverost I’ound that priority was lieing given to 
tasks otlior than those of tlie albirnportaiit gts. 

[ 43 ^"^ ]• 

As a member of asb. Barrow joined in astr. and 
motl. obsns. [ 114 ]. In 1849 he was elected Fellow 
of RAS. 

Jidy 1837, called up-country to uiiderteko re- 
oonatruction of astr. circles on Everest’s design 
[ 5» 4^» ^ CC, 14^6 341 , 430"! ]. Loft Calcutta 
11-8->37 without protest, arrg. Dehra Dun 11-9-37, 
and joining Everest at Kaliana ; wrote liappiJy a few 
weeks later [ 123 ]. 

Two months later wrote in a very different tone, both 
direct to the Mil. Dept, at Calcutta, and to Everest who was 
watehing the base-line meaat. at Sironj [ 5 h 1- Reported 
that he could not get the work done at Kaliana—“after 
nearly 3 months experience I am convinced of its utter 
hopoleasnesa, though in Calcutta, with the conveniences,.. 
there obtainable, there would be no groat difficulty^". 

‘ from Everest, 4-11-30 & 14 1-38 ; DDn. 265 ( 70-4 ) • 342 
DDn. 341 ( 183-4 ), 29 -12 37. ^ DDn. 348 ( 298-9 ), 2-91-38. 


On Everest’s urgent protest. Govt, ordered that Barrow 
must await his return to Kaliana. Making aU speed back 
from Sironj, Enerest was deeply disappointed on his arrl. 
9th March at the lack of progress made. He took immediate 
ch. of the work, gave Barrow definite tasks, and l)rought in 
Mohsin Husain for essential parts of the w'ork [ 6 , 132 -^ ). 

Barrow submitted to be thus closely directed-—the rtx'.on- 
version of the circles was really beyond him—and consider¬ 
able progress was made after the niove to the hills [ 132 - 3 , 
100 , .j<)| j. Towards the close of the rains, however, trouble 
flared up again, and Everest wTites a letter very similar to 
one he liad written to Barrow in Calcutta more than six years 
before ; 

“The manner in which on two occasions you have lost 
sight of the deference due to my rank and station renders 
it inciimhcmt on me to take efficient measures for the main- 
tenanoo of..deeorurn. ... I lay down the foIlowiriL’: rules: 

bst. All appJicalions which you may have to make to 
me will 1 h' made in writing in aii official form. 

2'id. W heriever you may tlesire to communicate your 
o}»inionp to me...on professional jxmjts, you will be pibased 
to notify your wish...in writing; 1 will'appoint a time to 
receive and attend to you. 

3rd. \ou are prohibited to eommcnce a,uy verbal dis- 
cu.ssion with rm* in tlie workshof), or elsewhere, ... unless 
invited by me to .lo so, and on all ticcasions of our meeting 
you will be pleased to eonfim^ yourself to tlie orrlinary trreob 
ingp ol civility and courtesy wliicli the usage of civilized 
society proscriix k 

He repoTls the incident to (:u>vt. ; -d'cerything seemed to 
advance most pr(»s])eroi.Jsly until the 2!lth August, when to 
my .-'Urp! i/e 31]’, barrow on a .sudden ;q 4 >lied to lU'' verba.lly 
for leave t:.) no...i-i 6 ;Uciitta...lo ncs-t, ,^,,n. 1 pointisl out 

to ."im tile impossihiiily...\\'inist tin iJCHtrinnentp were vet, in 
an n.ntinj.stn*(,l .st-ilit, assuring him at tin; same time that T 
,shoui(l.,.[ (hi j ill in i>i\ powi'r i(» at (‘orinnodate him vv'hen 
they MTc aceo(fi(}hshf‘(i, but tins...s(-cmed to itritatc him to 
that e.vtent that h*' ht-L'an to bt' imfM'i i irient. 

J wo ilays aftn-r ilii.s, without <a,iiy tirovocation vvhateva.T, 
he acensted uu’ .t .Min ir; the workshop in the sanie /iggrtivat- 
ing style of inij>udenee, which obliged me aciiin to call him 
to order, ... an ! ! (‘...broke forth into ?i st rain of great con¬ 
tempt. of my propo.scd nitgliod of dividing, wiiiiT for the 
first time 1 Jiovv learned wMuld in Ins opinion be iinpractieahle 

( iM-i-.n blW |. 

“Immediately...1 took the precaution to address Mr. 
Barrow an official letter interdicting him from all verbal 
comTunnication. ... ilis temper was so migovernabjc as to 
render him like a crazy creature, ...ho that every verbal 
diseus.<ion, e.\.eept in jiresenee of witnesses, was in (lamrer of 
misintorpretation. ... 

“He then niqiears to luive given way to Iris deter¬ 
mination of noitlier dividing the eirclea, ... nor of 
as.sisting in the operation, ... and t-o this deterniina- 
tion lie adlier«‘d. ... 

“Air. Ihirrow remained until the ax(?B were ^^ound, 
the faces of the (drcle turned, and the instruments 
put up...ait Kaliana, and finally adjusted and tested®”. 

The last two months at Xaliaiia were very difficult, 
and a Jong series of acrimonious letters passed between 
these two obstinate men. Everest’s position was 
the more difficult, because^ he was desperately anxious 
k) push forward the eomiihdTm of his iiists., in which 
ho was indeed marvellously successful. Barrow had 
tiie easier [lart of refusing to co-operate, but he was 
obviously utterly di.sgusted by Everest’s close control, 
and only" looked for escape. 

Iri the course of technical argumenta fired book from on© 
to another, Barrow countered a diaolaimer of Everest’s to 


86-89 ). Pay bills Si. DDn. 263 ( 216-8 ), 3J-12-30. 

Report, 3-8Gi9 ( 128-33 ). 
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the mechanical genius of a Ramsdcn with the remark that 
“1 think it would have been quite as well if you had the 
same distrust of your mechanical powers before 3 'ou had 
alt-ered tlie i?-feet circles by Trouglitou, who as a matlunualical 
instrument maker stood pre tmiinent”. 

To whicii lOverest retorted that “tfiough you are at liberty 
to think just what you please, yet an official letter is not the 
projier channel wherein to give vent to impertinent comments 
on me or my proeta-dings. When I seek ynui favourablo 
voice, or care for your disapprobation, it will be time enough 
to communicate «utl)er to me'". 

Everest enjoNcd the dual role of so, and sts., conduc'ting 
all the corr. in role of SG., but referring to himself as sts. for 
technical comments. He write.s on L'.’ird Jan. ; "On receipt 
of your letters dated 19tb and 21st instant, I handed them 
to the iSuperiniendent (d’ tlie « /i. Survey, a <a)py of whose 
report sent to my office is enclosed for your...guidance. ... 

"J cannot allow any deticiency on your jiart iu that, 
deference which is duo to the rank and staljon of the Su|>eriio 
Umdent of the Great J'rigonoinetrica) Sur\'cy. ... ^'ou mu.st 
be w'ell aware that it, is impro])er...to .sit with your hat on 
your licnd, and...cominou notions ol (lelicacw would have 
prevented you from intro<hnng \ou!‘scit uiMallcfl for, whifst 
the Supenuteudeni and his sut»ordinates wcuc iieeupied. 
under orders from my office, in inspecting instruments pro- 
nonueed by you to be in working ordfT"'. 

Jiuieed, STS. Inn! rej>orte<l to SG. that "whilst I wa.s 
engaged yesterday with my two suh-iessistaiitH, Si.’id Mohsin 
and Balm Hadaratli Siekdai, in cxainining these instrument.s, 
Mr, Ihirrow walked into th(‘ nhst'rvatorv uncalled f<»r by m<‘, 
and w'ith hia hat on in my presence, took up a seat on one of 
the boxes, and remained sitting there with his hat on th«' 
whole time, for ufiwards of 2 hours" '. 

liarrow' answered with a detiant ?iob^ "that in the season 
l837-'3H...not only your aHsistants wore their hats, but 
smoked cigars iu your presence, and at this time e>f tin* year 
it is liardly possdtle to r(*nmin in the obHi'rvatory when the 
apertiii’i'S are open without stniie kind of [ covering j on the 
head. And, with refereuoc to rny tieing in the ohserv.itory 
uncalled for, ... I hail attendtai there daily, ... and 1 am 
you wall do me tlie justice hy admitting that, generally 
speaking, 1 have never evinced any great an.viety to obtrude 
myself into your museum. 

“•Such is the present staU^ of my health that f am very 
desirous of retiiniiiig to Caleutta and, should 1 not get better, 
eventually to England*’'. 

Barrow’s [iro.soneo in cniiij) wn.s ohvioii.sly of no 
furthe^r value. Tlio eireloB we^ro now oxoeqit 

for tlio division of tho nou hori/.ontnl jdato.s, anel this 
Barrow dohnitoly rofiiHeMl to hove aiiytlniig to do 
with, 80 Everest ordered him to Bedini. to await 
carders from Caleutta ; 

“As you have deeidedly refused to obe> iiiy fioai- 
tive order, witliout assiguiug any reason..-hut... 
ill-health, toUdly unsupported liy nualical eertilicate, 
and at variance? wdth all outward semblance—anrl it 
is totally impossilile that 1 can permit such...flat 
contumacy and relxillion —... I liave theroiore to 
desire that you proc.eed iminediatel;^- to Dehra Dun”^. 

Reporting to the I’own .Major at Calciitia, Barrow 
was discliarged from the day of his arrival. 111 4-39, 
and left for England shortly after | 124 , t j.b 43^*]- 

Everest was greatly relieved bj' his departure ; 
“The wliole of this affair caused nn» a great deal of 
uneasiness, for I liad every inclination to be friends 
and oblige Mr. Barrow. I had first introduced him 
to the notice of the Court of Directors, and obtained 
his nomination. J had a liigb value for his skill as 


a workman, und was tpiiti’ naidy to conciliate him 
by any sacrifiic (onsisteiit witii propriety’’*^. There 
was ol>\ ionBl,\ no hope tha t Barrow would ever work 
for Everest ; t hey w en? comfiletely incompatible ( 435 ]. 

On hiH reluni to Kiiglttiid, writes Walker, Barrow “set 
up a manufactory of Hcientific instruments in London. In 
J84f» he constructed...two 24‘iiuh theodolites for IhiH burvey, 
... His Intt'st work for this Survey was the conetruction in 
1893 of three sets of portable magnetic instruments, ... under 
instructionH from General Sabine and tlic Difector of the 
Observatory at Kew“h 

The Science Museum at Soulli Kensington holds a “transit 
theodolite by Henry Barriav (3>., ... tl-ineli vertical & 
horizontal circles, very finely graduated on silver to 10 ' of 
arc, and reading hy vernier and microscopes to 10 ^“''. 

M’hcn he was elected to ras. Barrow was residing at 26 
Oxendon St. and was later at Charlton, near W oolwich ; 
he died at Westfield near B<‘xhill. 

/iATrEX, .li.hii Ualh'K t ). BCS. 

I >. r>- -f) -1 s i I. d. 1 4—7 - s t> 

VVriter, 3()-4-2'.t ... ret, as Coinur. Agra, 3-3-66. 

Snti of Mev. 1 )r. Joseph aiu! tT tliorinc Batten of Haileybury, 
m., laifore 1S47. 

ed. Gharterliouse 182.7-30, and Triti. (V>li, (vamb, 

1837 17, Asst, (kimnr. Kunianii; 1870, ( oninr. 
nioa., 1866. 

After Herbert’.s death diseovered his rough journals ori 
geol. svy., and pre paix'd thi in for pubn. by as a. witii sketches 
of the route beyond Milem [ in, 208 , .leq lo. 1 , 2 , 437 j. 

1846, as Asst. Comnr. and bo. Kumaun, prepared 
map, MRio. 27 { 15 ), Kiwiaoon d; lirilitth Oarhiml, scale about 
8 ,i[ m. to inch, with jianorama of hills and snow poak. 9 , 
peak numbers corrd. with tin se of W’ebb’s map f m, jih '• ], 
but heights differ, eg. Trisul, \ii, 23,203 feet.—Nanda Devi, 
XI\, 27,669. Shows iron and copper mines nr. Almora, and 
heights • not given by W'ebl:»—of Fort Moira (Almora), 
5,500 ft^t, and lake at Naini Tal, 6,200 feet. 

Map not based on W ebb ; names quite dift’eremt, as also 
twists of rivers, their tributaries, and general shape of hills ; 
bears Batten’s autograjih. 

BAA'h'IELl), (Icorgo 'I’homas. Mad. Mod. 

h. .7 8 Ot; d. (Jauliati 9 9 40. 

Asst. 8 urg., 20-9 -28. 

Crawford ( 318 ); (ir:ffith ( 64-144 ). 

DDn. 391, M 422 ; Dec. 1836, deputed by Resdt. Ava 
to meet Haimay and Griffith on Assam-Biirma frontier to 
disousH release of Assamese held captive by Kachins. Met 
them on Ratkai Range, 5-3-37, rotuming Ava 15th May. 
Journal of routo with map [ 2 O 5 , 44 (>]. 

Auth. of British Political Belaiioriftwith Ava, Calcutta, 1835. 
1839, pol. duty, Rangoon, under Resdt. Ava. 

HEGHEIG John Koid. Hon. Engrs. 

h. 3 7 19. d. 9-7 84. 

2/Lt. 11-12-37 ... Gol. 13-10-63; ret. 1866; Gen. 

29-11-78. 

bro. to beptiinus ( inf ). 

CH. 1860, Gonolly ( 84/197 ). 

METO. Misc., plans and sections Ghazni, with Army of 
Indus, 1840. 

1846-7, in eh. trana-Siitloj rev, svy. 

1853-9, DC., Hazara; 1864, Comnr. Peshawar. 

BECHER, Septimus Harding. Ben. inf. 

b. 15 7-17. d. 23-11-1908. 

Ens. 27-8-34 ... Gen. 22-1-89. 

Son of George Becher ( 1780-1837 ), Ben. Cav., and Harriet 
Geldart Barclay, his 2nd wife; bro. to Jolm (sup). 


VDDn. 302 ( 172 ). 16 1 39 ; 3.70 ( 17 ), 17 1 -39. Mb. { 18 ). 23 I 39. Mb. ( 19-21 ), 22 I 39. ‘ DDn. 302 ( 155 ), 

24-1-39. DDu. 370 ( 23 ). 28-1 39. DDn. 344 ( 108-84 ), 3 8-39 ; para 134. ' G77S’. n ( ys n.; appx. 2 ( 15 )]]. 

^ Lancaster-Jones. 
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m., Chelsea, 15-5-49, Auguaia Kinily, dau, of Augustus 
Prinsep, bos. 

ed. Addifloombe. Hodsoii, i ( 118 ). 

MBio. 170 ( 46 ), survd., 1838, part of Kumauu, iuciudjiig 
Almora and Kali R. ( j(k) ). 

1839, aotg. Adjt. Kuiaaun local batt. ; Feb. 1841, fwd. 
Kumauu. 

BEDFORD, James, [in, 422 3 ] Beu. luf. 

bapt. 8 -,‘{ 1788. d. J1-3-71, aged 83. 

Ens. 29-3 10 ... lit. Maj. 28-8-38; ret. I ll -43; 

Hon. lA (’ol. 28-11-64. 

Son of John Botiford, of Acton, Middlesex. 

^ m., Mc^erut, 20-9-28, Jane Helen, dau. of Jolin Troup, of 
Nairn ; she d., Allahahiid, IS -9-36. A nat. son, also James, 
was appd. Uj Midnapore Rev. Svy, in 1838, as A-sst. Rev. 
SurvT. on Rs. 250 pm., and in 1840 tr. to (;h. of rev. s\’t. hmer 

Afisarn [ 202.3, 3‘i|--3, jcpi ]; pr. father also lo .lurm*'^ R., river 

eurvr. 

Hodson, I ( 121 ). 

27 11 21 , asst. rov. survr. Moradahrnl, jind 

promotod Rev. Siirvr. Saluiswan 19 12 22 [ irr, 1 >->, 

3 3 - 1 - 

1824 26, 13 unnose VV5ir, on mil. sv\’. Assam_ 

turned liai-k by Abors at Pasi^liat—reaebed Brahma- 
kund [ in, 51-5 ’|. 

Jan. 1827, rosumml eb. rev. svy. Sabaswan ( in, 
154 ; IV, 321, 3^2 J. 

1831, declined appt. to OTs. ; “I have never conducted 

any trigonometrical or geodetioal survey.1 have some 

knowledge, however, of tlie princijiles on which they are 
carri€)d on, founded on general reatling and a former course 

of mathematical study, comprising the elements of Euclid..._ 

plane and spherical trigonometry from Keith—and a partial 
acquisition of algobn from Friend and Bonicastlc', which 
has not been followed up. ... 1 liave paid some atu^ntion to 
practical aHtronorny. ... 

“Feeling myself most coriversant with the dntv on which 
I have been so long employed. I should j)refer...the superin- 
tenden<;e of a Revenue or ilistrict .Survev”*-' [ 2 < )S, yt; ^ |. 

B(D.). 93 of 11-(>-32, H}>)>d. to succ. llorljort iia n.sc, 
of lkHigH.1 and Supt. Rev. Svys., tboii.cdi K.vorost 
would bavo preforred an oflicer of liis own cboosin^ 

[ 7* 3*4’ 3 *b- 7 , 320 - 1 , 32,3 13 , 302 , 474 ]. Hand¬ 
ing over cb. of Sabaswan rev. sv^v. fie took uf) duty at 
Allababad about JOtli Sept. 1832. His elder dau. 
died shortly after, and lie took two moritlis leave 
to esi'ort wdfe and yr. child to Calcutta, as botli 
were sii.'k and <>rdered p> .Riiropt*. He bad, more¬ 
over, lost “tlie whole of bis camf) iMpiijiage, be¬ 
sides other valuable firoperty” fiy the sinking of 
boat off Fatelmarfi during the rains, and was granted 
no comjlensatioii. In addition to tliesc miHf<>rturio 8 
he refers to '‘heavy pressure of coniinen ial failures*’^. 
Xbe rev. sv'v^ conference bad to b(,i jiostp^iiied on 
account id tbi.s leave f 211 321 ]. 

The re-organi/jd ion and expansion of the rev. svys. 
resulting from the Allahafuul conference entailed 
heavy work, and under pressure from the Rev. Bd. 
he had difficulty in maintaining tlie liigh standard of 
prof, accuracy he desired. The fioard differed from 
him in many occasions regarding tlie merits of indivi- 
dual officers, lie was disgusted wf len Merit ins Bird 
wont beiiind his back to consult a junior officer, Henry 
Lawrence, regarding conduct of the svys. [ 148 , 179 , 
216 - 7 , 224 , 230 , 321 - 2 , 34.5 6 , 363 ]. 


He was glad, therefore, to be deputed to Calcutta 
at the end of 1837 to advise on rev. svys. of lower 
Bengal, and still more so when tr. was made jierraa- 
nent. Arrg. Calcutta 4-1-38, he was, from Oct., 
given ch. of SG.’s offices in addition to rev. svys. [8, 
T 2 q, 139 , 179 , 214 , 324 5 , 393 , 436 ]. Thoughxvorking 
loyally to carry out SG.’s wishes, had disputes with 
De Penning regarding division of duties, and unhappy 
leth^rs witli Everest up-country [ 325 , 430-1 ]. 

Did valuable work in cli. of drawing office, hut re¬ 
fused to join the so-called “Survey Committee” setup 
in (.'alcutta by the go., T>ord Auckland, fooling, 
quite rightly, that it was absurd to join as the single 
technical member, with the risk of hoing constantly 
ov^errulod on prof, mat ters wdiicli rightly pertained to 
the absent SG, lie was supported by Everest, and 
(eventually by Directors, who ordered dissolution of 
the com. [ ij , 120 , 288 - 9 , 298 302 ]. 

A good administrator and experienced surveyor, 
fie maintained liigh standard of efficiency, which 
ev’entually won Ever(^st’.s cordial n^spiect [ 250 - 1,325 ]. 
Ho was iiowovor mueh happier witli the Rev. Bd. np., 
which greatly apiinnriated his close control of thoir 
svys., and his full re|>ort 8 [ 148 , 203 , 207 - 1 ), ^ 22 -^, 
448 , 365 , 368 1 . 

1842, appliinl to ac. at Simla for leave to retire ; “Having 
now nearly coinpleh..! 33 years nervice in India without 
furlougfi, it iH my wish to retir(‘ from the 1 st January next... 
on the j>ay of a full Colonel, agreeably to thi=i modified Pension 
Rules dateil Sej)U*mlnT 1837, ... General Orders dated 17th 
January 1S3S. 

‘W eertificate of no demands from the Presidency Pay 
Mast(‘r was forvvardod by me to the Accountant General on 
the 7 th ultimo, but so mucli delay has occurred with that 
office in elfecting an adju 8 tm(?nt of outstanding accounts for 
instrument.- .it rny debit, that I...solicit His Excellemcy’s 
permi.ssion to l>o allowed...to submit my application...through 
the .Assi.stant Adjutant G(‘neral...at the Pn^sidoncy f 320 j. 

The certificate of “no demands” was received the following 
week “sooner than was expt*cted“, and nothing interfered 
witli his sailing tmvurd.s the end of Jan. 1843, after morci 
than 20 years continuous svy. duty ( 138 , 230 , 323 . 320 j. 

BIRD, Rnhert Merttiiis. hc.s. 

h. I 9 1788. d. in India 22-8 53. 

Writer, 21-7-07 ; Ofig. MgUe. Gluizipur, 1820 ; Judge, 
Gorakhpur, 1826-8 ; Comnr. of Rev. Gorakh]>ur Div., 1829- 
31 ; Offg. Hi V. Bd. WF. 1831-2 ; Comnr. of Rev. Farrukhabad, 
1832-4 ; Rev. Bd. wf. Allahabad, 1834-41 ; ret. in India, 
2.vi..-.2-42. 

Son ol Robt. and Lucy Bird ; bro. to Miss Mary Bird, 
mssnv. at Gorakhpur and Calcutta ; cons, to Geo. Merttins 
Bird,^{G.s. { 1807- 34 ). 

m., Ist, Calcutta, 21-9-10, Jane Grant, dau. of Rev. D. 
lirown ; she d. (iorakhpur, 6-~9-21, aged 29. 

m., 2 rul, at Cape, 2 6-25, Miss Jane Bird, dau. of Wm. 
AVilberforoe Bird, of Caf>e cii, ; she d., HaHtings, 18 -1-64, 
aged 54. 

m., 3rd, 1-3-48, Henrietta Maria Jane, dau. of Pascoo 
Grenfoli, mp. 
fJNB.; Dili, 

Took leading part in organizution of rev. svys. 
wp. I 7 ]. On joining Bd. at Allahabad, “the senior 
memb(»r [ Fane ]...waB a mild, mt< 3 lligent, gentleman¬ 
like man, with much revenue experience and know- 
edge, hut thrown in the shade...by a superior 


'•John B<mnvoa«lIe { 1750 ?-lH2l ). prof, of math». hma . -.DNB. - DDii. 281 ( 28H-02 ). 18 10-31. •' BTC., .5-8-33( 34 ). 

*BDn. 400 ( 2.52 ), 16-7H12. 
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colUwi^iK'. junior nuMiilinr horn ihn wnll-kin^vvn 

imni(‘ of Ilohert Murttius Ihrd. and on In'm for inniiy 
yortrs llm task of dimotinitr all rovramo o|)<‘ratioiiH, 
and nSjxMMHll v those ot t he ja-\\ sol (lernont, ov'ontnaily 
(io\s>1 v(‘(I. I:h', indo<*d, vvasu ?nai)nf laM/oininon ordnf*. 

I li(“ lirst. JO v^t'iirs ol his liuliHii lik' U'('r«‘ passed eiitirelv 
in judicial duties, ^'ef..dl< Ijecarru' during' (hut perit)d (he 
hcHt juaetieal rev enue olHeer in the eoijntr\'. 

.I'r<>iii (lie time till'd he tt>ok thi' O'lus in tiu' |{(*v»‘uut 5 
Departmeid. in w Inch he leietied (juiie supreme, (lie wholt* 
couduel (d the n'\ isiou, ot tlie settl'aneids assumed a new 
characler. ... Allowed (o select jijs (,uji mstiumeuts, he 
usually chose vouilj.' ue-ii as l)eiii^...more mamiu;eul»le than 
their seniors, and less liki'ly to he imhued with prejudieeH 
ileriv i'd trom the dail. aees dI <uir earlier adiniiii.stratiiiui. ... 

“d'he result was that in eiLdd years alter (he enactment <d' 
Jt('e-nlation i \ <>!' ISJJ j j c ; j. he w as .s hh' (.> n-port ...I ha t 
lu' had retlet'imal his plisiL'e ; that th.* set (lemerd ...w as com- 
pleteri, and (hat he was at liberty to reliinjuisli his arduous 
post*. I .iio, Ji j, n.y. Ji.p j'j 

ls:{7, iiitrodu(M‘d now ))roctMlnn*, ineroasnty^ out^ 
turn of sv y. parties froni 1,000 to ‘kOOO s((. ?n. pan- 
aiiiinni. ‘ Altcu- sonie years trial of' (lie; sur\u')\'s, 

tlioir exiasnsfcs were (hnaitmiino their idiolition. 

Air. Bird look into eonneil Il(Mn-\ La-wrenci^ (.o devise 
a more eeononiieal siir\e\\ ... hy im-rmisino tla^ 
stronixlh of tlie (‘stalilishnuMits under a, sinoje lanid, 
and diTninishiny the didails <d* tin* |iridessioiiul por¬ 
tion of the survey’' [ J i a |.3 h 471 |'. 

JASfi. \in, iNlilO (AON) sketcli (d eamel eart, a four- 
v-hetksl hue;.pv witfi wheels 0 feit diameter "iii wlueh Mr, 
lUrd of Allahahail had reei*ntlv ma.de an ojfieial tnui' of 
*J,00O mile.'- in Upper India ’’ 1 a* 1 1 , 

B1.<AKI’k Muirson d'rowi'r. Ih'ii. liif. 
h. Ilorliauij»• u*(‘, Jill 00. 
d. ( ON'rdior. II 0 AT, hd. h\ nnildU'ers. 

Kns. 7 I J7 ... ( 'af)t. Is-7 4S ; lit.-.Maj. JO ti Ak 
Son oi'W illiam lllake, lieu. Inf. f in, [jy ], and .Mary Anne 
VVoolsey his ^cik'. 

(»d. Harr I »w , I sjn 1. 

lu., hm^know. 0 A dl. Charlotte .\deline dudith, dan. of 
MordauJd. Hieketts. la s., Ilesdl,, Lueknow , 

Uodson, J ( Ih;} ). 

1S,’{7 S, escort eomdr, and snr\r. on Oi'mhi rton’H llhntau 
misHiou I my j j. kreapieid merdions in narrative. Criflith 
( JOA :M J ) ; JJ- C.'lS, Dtwvaneiri, “ A'esterduy eva-nin^ Mr, 
Blake’s khidinnt;.>:ar dii'd rather suddenly...ovvin^ to ovtu'-load- 
in<.( the Htomaeh with radishes”. 

:n I :kS. ‘Beach liooiiyuloonyc W'e put up in tlie house 
of the...hearlman. ... Duriiiy our stay...he invited IVrnherton 
and Blaki' to shoot piireons ; t he poor man thou'xht- the\' would 
not he ahU‘ to liit them. On timliu^f md his mistake, lie put 
an end to the sjiort”. 

They stayed tVom fttli April to !tth .May at Bimakha, 1 ho 
eajiital (own, and r(‘-enter<*d Ik'ii^al at Buvar, IK A Its. 

Blake's svy., .vnuo. 01 ( 4 IJ ). 

1842, Jnd in eoind. (iwalior Inf. 

BOILEAH, Alo.\aod(tr Htoirv EclmouHtouo. 

Bon. Engrs. [in, 4 JO |, 

1). (Wciitta, 3 2- 07. (1. (^avvnporo, 

30 (>~f>2, of dysonlory. 

J/Lt. 17 (V J4' ... M den. IS do (>0. 

Son of 'Jdioinas Boiloau, solicitor and notarv fiuhlic, 
Calcutta, and Ia*ah, dau. of (’ok doRsup of i sa,, his wdfc; bro. 
to John 4’hc‘ophilus Boilcau ( 42 -' |. 

‘/AO’. >S/ 7 /. {Indui), 1853. ^ hkhvardcs ( Sl-2 ). 

^Abraham Lockett f ii, 417 ), ago. Bharatpur. IS27~33. 
•mbio., M 529. ^ I)I)n. 321 ( 83 A ), 27/29-12-33. 


c< 1. A ddisconi he, 18J 3 4. 

in., 1st, Ap^ra, 3-J 34, Charlotte, dau. of Wm. II an son ; 
and sister of hi.s hro.'s w if'e ; slu' d., Barraek|)ore, JO-4 4(h 
agod Jh. 

in., Jnd, lAiigTiton, Itev-on, .7 9 AO, Matilda drace, dau, of 
Alex, 4’ovey, i(M. JOth I'oot; she nu, Jnd, Id.-den, A T. 
CadeII. Mad. Art. 

Boileau; (Vmolly (S7'13A): Hodsou, 1 ( 171-2 ); in (749) 
rv ( 030 ); ColcHwnrthy (Jrant, piortrait ( pi. 10 |. 

|SJ7 8. travorso H\y., Allahriliad to Cnwriporo 
{ 04, 2 p-'» |; ISJS :iJ, from Agra and Dollii to 

Bharatpur I ni, -!t> 7 ; i\A .h -^7^ ‘A d5C d3.L jCo, 
44 'K j. .March to Sept. ISMl, .svy, of Bharatpur intor- 
ru(»t<Ml liy <luty with Uosdt.* on ‘‘oinpiiry into tho 
pri'seiit, st.uto of the- Sh<‘ka,u ut Ioes, rtiid (dln’i* hordix'H 
of r(dd)ors who ,u’e fo ho found in the (m-ritoi’los -of 
doypoor, f lij-oiuoor. .loiidjioor, A e.” ’, 

1 s:ij. aflor mootiiio (u;. in oaup) at Bhasawur, 
near .laipor hord(*r, in .Maridi, maroliod s. from Agra 
to I'oaoji Siroiij J4 I 3J. hiMilg doput(‘d hy S(l. to 
l.i\ out wuni oxtonsi.in (d (;r(m4 Are. d'hwartoil 
h\ porsistoni In 4 wasitlior hu/o, ho almndoiiod work 
without )i.i\ ing acoompiishod an\ flung of valinn and 
roa.ohod Agra, hsth .liil\ | p 1 p j ; p, yy j J. 

<)•-(. I8.‘{J, dir-'otod to roo(tnnoitro \. wa/rds from 
.\gra to ! ndhi, m<M‘t ing Cxorosi for fr(‘sh iiist r'ln-t iotiB 
during .\pril. lio ihon oontinnod travorsi' svv, 
iM’ro'ss Jumna plain througii Moonit and Mu/.afar- 
riagor, roa<-hing Saharaiipur li S a \cv\ lu/avy 
ta.sk f/u’ tho jiot woatlior j 1 y. j p , o {. 

Is > 33, ”S)ih'irnni»ooi. I left t his place fiy dawh at 
ahout A p.iM., Icfiviug the camp standing, and piroceedi'd to 
join the S.tJ.s lidiirs. at .Misoiu’c, On Monday, .August lOth, 
arriv< (1 at Bajpoor ( at the fool id the lulls and 7 miles heyoudl 
Dehra ) at ahoiit S a.m., and rt'achc'd the S.d.’s olTici‘ at 
”'l'he I'ark” tlie same day. remaining there uuti! the ciul of 
tin' month*'” ( o> ^ J. 

2 1! .3.3, with Stk's party tduit loft Miissoorio for 
Ag-ra, for tho didailod sidootion of stations .n. wardti 
to (ho llimrdaya. 'riiongli now to trig. sv\ . iinuh'lum- 
soil. us(dul in oi-gani/.ing sujiphos and pc'rsoiinol, and 
WHS of oonsidoruhhOiolp in wauking o,jt dotails ol'ruy * 

tnioi’ Mudliod I gt) 7, .in, 41. 4 1 *>. 7't, 434: .|i:i 2 |. 

l>id not i*scap<‘ Kverest’s sharp rehukes that were 
showered on oiUeers and ujipei','-. alike ; ‘ It was ill-judgtxl 
staidiag the artifieiMs to Biana ; ... I am smionsly in want of 
their ^ervi<'es. ... ( beg ye.ru wall <*vert yourself to ascertain 
where the men are gone, wliat lias h(*eom(‘ ot them, and )h>\v 
tlu’y are to he brought to join m\' eamp. ... 

“'The iueoiiveiiionee is siudi as the Superiutr-udeut ought 
not to Im* siihjecteii to. ... A est-erdav, ... in order to look 
tlirough the telescope...my Chief (’ivi .Assistant and myself 
were oldiged to stand on a pik' ot camel trunks raised pair 
hy |iair. ... 4'o tak(' th<’ instrument out of its box and put 
it (HI Its Hiaiid. to level it. ohst^rve w'ith it, and afterwards 
replace it in th<> box, wore attimded wdth eonsiderahlo 
hazard, ... and great jiain and aunoyama’ to me personally, 
hccau.sv', iM’iiig the only ptvrson w hosi' legs and arms wore 
Hiijfiek'Utly long, the whok? brunt of tlie observations fell 
upon me. ... 

“As 1 look upon all this inoonvcnitMiee as attrihutahk* to 
the badness of your arrangiumaits, and...want of judgement, ... 

I look to vou...to do V()ur utmost to remedy tIu' misehieF”. 

It is surprising that be found op|>ortunity for courtship 
and marriage in tlie lua'ght of a most stremioiis field season. 
He wTitfCS to Lvemst from Delhi, 3ilth dan.; “I arrived at 

Mst. T»eri. Liigr. to i\‘eeiv(' comri. as J ht. instead ol Bus. 
»atBTO, M 317, 31-3-31; 10-9-31; DDu. 269 (123), 11-11-31. 
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this phice. yesUTday everiiii^^ from,..a circuit of about 11 (> 
miles. ... Ihc hill statiou at lAasuiu is 130 foot higli, but 
will not form good anglos with JVleoli and Delhi. ... Mohain* 
madpoor furnishes only a mosque upon a sandhill. Nujuf- 
gurh has a gateway of masonry 32 feet high, but is built on 
a Hat y)Ia)n, and would require extra brickw'ork...for the 
accommodation of tlie 18-ineh instrument. Ibxhadurgarh 
also lies in a flat, but has a high gateway...wdiich overlooks 
the N awab 8 zenana [ At)^ j, would require brickwork 
as the roof is rickety. ... 

“This evtnung I am to start by dak from Delhi, and liojje 
to be at Agra on the Lst ot February, leaving cantonments 
again on the 3rd proximo j date ot marriage J in pirtgresw 

towards the headquarU'rs G.T. 8 .“‘. 

Spoilt rains of 1834 in Mussoorio, and in Sopit. joinod 
tho Shokhawati bl. foroo, boing attd. after closer of 
mil. oj).s. to j)ol. mission to vv. borders of Kajputana 
bringing l)a('k mueli valuable Bvy. [ i t 1 * l ie writes 
to AGO. in Jaifnir August 1833 ; 

A .8 it will take me several weeks, or even mtuiths, to 
complete the various pajHirH, ... and as I have already been 
more than ten inonths alxsent from nu’ honu* which 1 quitU‘d 
at one day’s notice in....Se|)tember 1834, 1 shduld 1 m‘ truly 
graUdul il you would permit me to eompilr' inv report and 
finish my map.s at the station of Fnttehgurh, where my 
family mnv resides-”. 

Doc*. 1833, after finishitig off his Shokhawati work 
at Fatehgarh, took eh. of Darasiiath series at Midiia 
pore, J1--12 35, bringing party int-o reec^ss c]iiarters at 
Jiankura 22-5 36, with liimself, bis Indian doctor, 
and half the est. down with fevt>r. Next season 
worked througli i:. Singhhhum towards MayurbfuinJ, 
followiMl by six mo. leave on me., and sojv vovage to 
China, Irorn 28 7-37, Whilst at Caleutfa shiyed at 
Benton’s Hotel [ t>o, loo, i 88 , ^i(), ^ 7 "). 408 ]. 

23-12-37, resumed eh, of Parasnath series, l)ut 
rosd. 24- 12 -38 to become Supt. Canals and Agcuit 
for Iron Suspension Pridg(*s af Calcutt^x, “my 
liealtii having suftered so mucli IVcuri eleven vears 
eonstent wear and tear in Survey Department, and 
particularly from the last three seasons’ enijiloyinent 
in tho junguts west of Alidnapoor [ 173 o. 367 1 . 

The proHpeet of obtaining a quiet wituation in Calcutta, 
iuetcuid of eoutmuiug kill myself by inches in the jiinguk 
of Mohurbhuuj, ha« induced me to write the accompanying 
letter. ... My triangulation is brought down to within 27 
miles of two of Lieutenant Buxton’s station.s [ 00 ]. ... Siioiild 
I not succeed in obtaining the appointment. ... T will of 
course resume my duty in the junguls, coute qui I'oute^’ . 

f ongratulates SG. (»n the progrews ot tlie MuHHoorio -Kajpur 
road ; ‘I am hafipy to hear that such great progres.-^ ha,s 
been made in cutting the ‘faeilis dcsceuHus’ towards Dehra. 
Truly I ought to reinemtww every nook ot it, from “Windy 
'Corner to the awful pdJichi near Grey-nose, where for once 
in my lite 1 actnally looketl disconcerted. ... Mrs. Boileau 
and the child are quite well*”. 

Among.st dutic.s at Calouthi was givon ch. of tho 
aiim’s. work.shopa, thorohy roliovirig DS(L from that 
responsibility [ 129 , 335 , 430 J, and holding tlio post 
till 1843. 

Though acknowledging Ins general Uichnical ability 
and zeal, Itverest did not otherwisA? regard Boilean 
as suitable for ots. ; lie ha<l boon disaf>poirited with 
his failure on the Sironj Agra recce, of 1832 | 23 ], 
and with his “want of system” on tlio Parasnath 
aeries [355 J. 


July 1843, marched through tlie hills, 8 imla to Mussoorio, 
to stay with Everest at TIathipaon. 1844, aotg. 8 iipt. Delhi 
canals; 1845-6, on Railway Cora, with F. W. Simms; 1854, 
SE. Agra. 

Pub, in C 3 dcutt 4 i, 1845, Miscellaneoua Writings in Prose df 
1 ers<, vvhiidi include a string of doggerel verses on tho life 
of a siirvr., of which the following are fair samples ; 

Ilow can a lady understand My false horizon when 1 view 

The odd delight 1 feel 80 many stars I see. 

Theodolite to take in liaiul No girl need 6 x, however true 

While following the wheel ? Or false, her eyes on me. 

B011..b]AlJ, John d’hoophilns. Bon. Fkigrs. 

b. (’iilcntta, 26 5 05. d. 7 1 I 86 . 

Kns. 20 ... Col. 1 - 5-55; ret. 10 3-57; 

Hon. M Gen. 29-5-57. 

bro. of A. 11. E. Boileau [ J and lst cousin of J. P. 
Boileau, both the guimer and the sapper | in, 4 j(> ]. 

ed. Addiscombe. 1819-20; with Trig. 8 vy. OB., and 
Chatham ; arrd. India, 22 9-22. 

m.. Agra, 23-4 29, Amu^, dan. of William Hanson, and 
sister to Alexandt'r’s Lst wife. 

FRS. 1840; KHAS.; Conolly ( 87/126 ). 

/OIS. ( rrin. ), xi.vij, 1887 ( 133-5 ) ; JiS. Progs., xlii. 1887 
(i vi), ob. by Henry Yule; (‘ole.sworthy Grant, portrait iu 
uniform with seientilic insts. in background, from /a/eo/ /o r., 
of Get. 1849 ; / /, .\ ( /rs, 20-11-86 ( 550 ), with portrait; portrait 
by Sidney Hodges at Soldiers’ Daughters’ Horae ; Hodson, 1 
{ 173>-1 ) : JuiSp,, II. Js33 ( 251 ), describes siiudial in court 
of Moti Masjid, Agra Fort. 21 - 3 33. 

183.3, Ex Engr. rwn. bkmr., .Agra and Muttra ; helps 
Alexander fn‘(juently dui’ing Gt. Arc rece('.. 1833 -4 [ :i‘) j. 

1836, issued in India, litho, edn. of Traverse Tables, 
pub. J.ondon 1839 whilst on furl. 1837 9, under 
title A neir and complete *SV7 of Traverse Tables. ... 
to every tntnat< of ibe quadrant, and other Tables useful 
to the Surveynr and Civil Engineer. 

In copy ot later edn. is note in Ins own writing, 
12 11 80, “ Tiies (4 Traverse d’ahlea were |)ropared 
to facilitate the cc>mpntationB of the areas of village 
lands by tlie olli(‘ers ef tlu^ (Government Revenue 
8 nr\'(y, and have gone through several editions”, 
Tliey w(?re olliit/ially adopted for the nwp. rev. 
svy.s. and useti in India ever since'* [ 232 , 23 (), q ]. 

Other htbles were issued by him in 1844-5 “for 
det-ermining the elastic force of Acpieous Vapour in 
tlie Atmo.sj)here’’ “of Astronomical Hefractioir 
J'hose prinbul by Craven have prefa.ee sd. J.T.B,, 
Amlmla, 20 5 51, [ 118 ]. 

OD. to B. 3 10 -39 ; Directors send to India “M. 8 . Map of 
Rohilkund, ... compiled in this country | England | by 
Captain ,1. 3'. Boileau. ... Wo shall reimburse to that olficor 
the amount paid by him for the draft of the fair copy, . . viz., 
£45-1-7'”; 

Whilst on lurl., deputed to Dublin for instil, from 
Dr. Lloyd in magnotic obsn.s.; on return to India ajipd. 
GO. 5-8 -40, to shirt magnetic obsy. at Simla, holding 
ch. till it was closed down in 1845 | 117 - 8 , 439 ]. 

From 1848, 8 k. Arab ila, Meerut, and tlien OE. at Agra from 
1854. At Ambala compiled rwD. standing orders into 
Boileau*s Code. 

Yule write.s of him ; “His exulxirant spirits, ... often show¬ 
ing themselves in proceedings of an occentrio character, made 
him better known..,thari his intellectual gifts or practical 
accomplishments. ... His sayings and doings were tho subject 
of many widely current anecdotes”. 


»DDn. 331 ( 21 ), 30-1-34 ; xvi ( 19 ). 

38 ( AAr,. V o in 00 


20 8-38. Hh. (44-5 ). 2-10-38. 
1844 ( 135-70 ): xiv, 1845 ( 1-9 ). 


(19 ). ®ib. ( 51-2 ), 12-8-35. ®to SG. with letter to PS. to oo.; DDn. 370 ( 43-4), 
^‘Feb. 1842, O’Donel sends DSQ. details of errors found in Boiloau’s Tahlcs. ^JASB. xm, 
' Muio. 28 ( 22-3 ); “compiled for tho Milikary Board of Ikingal”. 
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His 30 years of retin^numt wert^ usefully employed. “The 
most t‘uerfj:etic of vestrymen at Ktuisington. Zealous member 
of tlie X'oluiiteer body, ... insisting on e-arrying his rille as a 
private in tlie rardvs. On the (Joiineil of the Ivoval Soeietv. 
and aeteil as auditor of its aeeoimts. ... Chairman of,..the 
Soldiers' Daughteis’ Home iit Ham[).ste!id, and that of the 
Olficers' Daughters' at Hath. ... He would sometimes walk 
the w'hole distance [ to Hampstesd ) from his residtaiee at 
Notting Mill before breakfast’'; A'.s 

HOX'I'KIN, John. lloiK Inf. 

1)., 2 2 (Kb (1. 17 S 7S. 

Kns. 17--S-2() ... LtCol. 20 I (>1 ; ret, S .‘{ 01, 

Son of luiw ard d rant HonU in, (t»pt. h 2 nd lliijrhls. and 
Anna Maria, his 1st wife, da u. of.lohn Suns.; ue{)h. of .lames 
Hontein ( 17SS 2s ), Ben. (’av., Ibxlson, I j 17 -'] ; and pr. 
kin to W’m, Ifonbin, at Kidderpore Orf)hanage iS.dltTO 

1 J- 

in., Agra, 21 If-do, Kli/.abeth Mary, <lau. of H. C. Barnard 
( 17S0 IS,')S), lien. lul. ; latlier of .John .Sims Boutein. iiM, 
wlio,H<* onlv dau., Bthel Mary, m. L. F. Fverest, eldest son of 
George l'lven'‘st, sc. & .s'i'S. [ 44 .: f 

Jiodson, I ( 17b ). 

July 183H “absent from liLs ri'g^imont for a eon- 
Bidorablo |KU*io<i on medical et>rtillcato”, wa.s roed<|. 
by lOverost as as.st. in SCl.’s fd. oflico, fnit luirl to 
wait owing to the mimlier of sulialtcrns of batt. 
alnwi.dy absent on Blalf duty. d'wo moiitlis laD^r 
Evt^rest rejiortod “that, for tlie last month and up¬ 
wards EinuUynaut Hontoin has been very regular in 
Jus attendarute at- my olHce. ... A more elignble 
will liardly be fVmnd’b Under 00 go., Simla, 
0-10 38, appd. “Assistant in the olhee of tiny Siir- 
vovor (aMieral of India, on a salary of..,200 ru[)(M\s 
j>er monsenC' [ 252 , 7 . |. 

April. lS40, askral for 12 rno. leave, having btien “for a 
long tirm‘ past...seriously a fleeted with some int(‘rnal ortnanio 
distsase. and lliough very anxious to atteml to his ofliie 
duties has Ix-en uttcrlv unahle to do so". As (htvt. refused 
to pay siilain' to hoth Bontein and his substitute, lie bad to 
forego this leave, as he emild lutt jiHorfl to los(' tin' salary, 
being “ burdened...with a wife and st'veral eliildren | f". 

junt,, 1.3-10 42, order'd ‘"to join...eor|)s in the held”, 
against whieb Fverest niadi^ vigorous protest ; ('du-(.b r«‘plie<I 
tliat the S(..h’s vvisbes w ill lu' la‘l<l In reeoHeetionand 
Bontein was released to rejoin sco. at It'hra on 4 3 43. 
on., howa'vm*, was not eoii\ ineeil ofSth's iummI, an<l d<*elined 
to eontirm his return-'. Bontein rejoined tlie 37th Regt. M. 
at Allahribadh and look hirl. in Dec. lS-14 [ 477 i. 

in later years Bont(‘iu spent ruueh tirm- in fiis small h(»use 
at Ki»ek ('ottage, Mussoorie, just south of jiu'siait sito of 
the lahrary. 'laii. 1S.72, sso. Landour. 

IdKl iXiMAX, Porccviil. Men. Art . 

b. Barbados, 2(i 0 11. d. at soa, 

17 4 3o, in (' it If (>/ lul i nh u njh . 

2 14. 12 12 28. 

Sou of John Bridgman of \ ersv-iilles and Catharine his 

wife. 

m., Agra, 10 10 34, Jane, dau. of Maj. K. .1. Debiiarn, 
HM. 13th Lt. Inf. 

ed. Adcliscomhe, 1K37--S. Hodson, 1 ( 202 ). 

Dec. 1831, on meaat. Calcutta base lim^ [ 40 70 ]; appd. to 
OTS. imder Buo. vr, in o. 12 3-32, [ 47 - .1 ]• Bid'ore he eould 
join, however, granU>d leave on me. to ('hina, .\ug, 1832 to 
31-5—33. Further delayed by sickness in India, did not join 
Hutihon seriiys till April 1834 for work in (Jwailior State. 
Married six mo. later. 

Oct. 1834, tr. to ch. Parasnilth serit^s, Midnapore, for 
revision of Western’s work. “Tins promising young officiT’s 


health was too di'licale for the fatigue and exposure, ... and 
ho was iieees.sitaliHl to apply for sick leave to proceed to 
England and dii-d <ui the voyage “ A Furl, on me., 27 2 3.7 ; 
Will dati'd .Midmijion'. 3 2 .33 j 4 00 t, 4 O 7 |. 

BlilNl), .hiriu'S- Htui. ,\rl. 

b. 10 7 08 . d. 3 S 88 

2/14. .3-7-27 ... Men. 1 10-77. 

Son of Walter Brind, of I’aternoster Row\ London, ribbon 
inatiufactlifer and sill; merch. 

rn., 1 st, Meerut, 20 1 33, .lane, dau. of .loseph Conway 
W’aIkT ; she d.. Ambaia. 21* 12 40. 

m., 2Md, Simla. 1 1 ft-32, Mary Ccorgina, dau. of Benjamin 
Carter ; she d., lA'shawar, 2 3 -.74. 

m,, 3rd, tk>taeaMiund, 2t 01, Ceorgiria, dau. of Ilev. 
11. G. PhilifKS, vi<>ar of MildiMihaJ! ; i4h‘ d.. Simla, 1802, kd, 
by fall with her horse down the kliwJ. 

III., 4th, ]S07, .lane, dau. of Re\. I >. H. .MauiiHell, of 
Ballyriggaii, co. Dublin ; she <1.. 0 I 

Ml., 3th, lt> 10 7.*b Eleanor I'hi/.abej.h Lumii'y, dau. of Rev, 

H. 4'. Bunie, of Grit tlefon, Wilts; she d.. Bath, March, 1024. 

iS3S ; Kelt., ISOO ; u(’it., ISSS. 1>NH. ; ; Hodson, 

1 ( 203 ) ; Condon, ( 2X0 ). 

GO. GG. in c. 20 2 -30, plncod at di.s])osa.l of Agr& 
Govt, as asst. rev. survT,, joins VVrougliton’s flvy. 
Aligarli ; Ajvril, to eh. Azamgarli ( t: ) sv>’., ndioviiig 
Terranneau ; to (h»rakli]uir ( t:c. ) now ita.sti Dist., 

1837 ; reverts to mil. duty for Afgluin War, Oct. 

1838 j 215 , 227 ), 470 ]• 

BROADFOO'r, Jaimys Sutherland. Ihui. .Engrs, 

b. 20 S 10, kd, in ai'tion, 2-41-40, 

I 'arwant land 1 , nr, Kal)ul. 

2 /Lt. 12 0 33. 

Son of Rev. William Broadfool. of Kirkwall, minister of 
a Si-otch eh. in boudnn ; hro. of Win. Broadfoot, also Ben. 
Eiigrs. 

<‘d. \V(‘,stminsier from IS27 ; 0>H 1 ( 123 ). Addi.scornbe, 

I. S.3.3 3. Conollv ( Sft IfMl ) ; rinijnh Jn.'-.ci 37-S ). 

lS3!t 40 . H\v. in .Afgiianistiii ; .survd. route (dia/ni to Dera 
Gliaxi Kliati j ixc. -: 34 ,n.'>. JS 4 j ; Ibidiclt'w ril.(\s, "Pre\ iousto 
lus stai-t on the (iouiiil reeoniiaissanee, Broadfoot had tiie 
opportunity of i-ecomioitriiig luiich of tlu' country to the south 
of till' Glia/ni bonicring the Kandahar-tdia/ni route. ... Ho 
took his Ix'arintrs w itli tlie prismatii' <onijiass, and he reckoned 
his dislance.s hy tfic uaaiu values... IVoiu three rmvn pacing. ... 
Hardlv able l.u le.ive his U-nt m spite of Ids disguise, but his 
clour d(*seripti'III ot t lie grouiul lie pas.'-fed and the |)Copic 

he [lassed amongst...! e tahtslu s j tiu' practical value...of 
that important line <4 communication. 

“ Broarlfoot's khatila lost no less than 100 men in trttiibiF’b 

BKOO.ME, Art bur. Ih-u. Art . 

1). 7 2 10. d. nt son, 27 3 71, 

btUvviani Ihunbay and Suez. 

2 14- 13 12 - 27 ... M Gen. 0 3-1)8. 

Son ot dohu Broome, of Gt. Marlow, ibicks. 
m., Galcutta. 7 4 40, tiulia bconora, dau. ol Rolit. Kent 
( 171H-1S48 ), iteii. Inf 

e<l. Aildiscomhe. lS2l)-7. Hodson,! (218). 

2P-S-3S; ADC. to ou. ; 1838-0, with Army of Indus 
10, ( 'at. (453), 1830, fair drawing of plan ol Sukkur with 
pencil sketch ot geiural vitw \ ’s.d 11.4 j. 

June 1S30, with Ale.x. Cmmiugham, Hur\al. fiills x.^of Simla, 
returning alone, .luly-Aug., via Suiti and \ unain Cliu [ 

'^^'*1842^ Asst. Sec. to Mil. Bd., Ft. Win.; member of asm. ; 
l84()-4)4, Supt. CoHsiporc Foundry, 

Auth. of tkr lierigal Army, (hlimtta., I80O [l: xvii j. 

^from AG., 22 4 43; DDri. 401 ( 258 ). » Report, 


‘ DDn. 402 (21 ), l6-6~‘t0 &. ( 52 ), 234V 40 ; 403 ( 169), 8-0 40. 
21-8-30 para. 10. ‘Holdich ( 471 2 ). 
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BROWN, William [ iii, 427 ]. Ben. Inf. 

1). 22 12-1795. (1. Sukkur, 11-9 -46, 

on mil. sorvico : \inra. 
KriH. 5 41-15 ... Bt. Maj. 2 : 1-11 41. 

Son of Andrew Brown, writer, co. Ayr., and Margaret 
Gemmil, his wife. 

Hodsoii, I ( 22 s ). 

1822, appd. Asst, Rev. Siirvr., Dollii [■ m. 136 , 
333 J ; 1826, to iiptier doah, 'look loa4in;L^ p.nrt in 
empr. Inrlian sirrvn‘ 8 . on rev. avvH. of w, Rrovn. 
[m, 157 - 8 , 162 ^^; rv, 2 Tr 2 , 231 , .j 02 ]. Ch.ofavys. 
BidandBliahr 1829 52; Aloorut A Sahanuipur, 1852-6 
[ pi. 13 ]; llissar A, Delhi 1S57-8; Dolira Dun, 1858 9; 
Cis-Sutlej, 1859 41 ; jMussoorie A: l..an({our, 1841-2 ; 
reverted to mil. duty, Get. 1842 ( 214 218 - 21 , 220 , 

232 , 234 . 302 - 5 , 387 - 8 , 391 ; pi. 17 J. 

1844, re-eiiifKl. on n'v. svy. KnithaP, 40 m. w. of 
Karnul : writes to 8 ( 4 . ; '‘'The Revenue Survey jius 
been :rednce(| to a low'" o])l). d’he depiirtment w'as 
broken up, and iiidividiiiiis of u{>\vard,s of 20 veara 
in the servntn sent away without tw-en thanks. 

The onl^' advantag<' I have for my [>a.insand trouble... 
in tile reOection thiit I havii> performed my duty, 
wlnlo another [ WrtHiyliton J lias reaped thf^ advant¬ 
ages in being appointed De[)uty Sur\'« 2 yor General, 
W'fueh 1 liimiblv submit was due to me”^. 

Thongfi Browui was seiiior in mil. rank ti> AX'rougli- 
ton, the latter liad longer servi'-*' as sina r. ( in, 34 ; ; 
IV, 7 , 208 . 322 , 303 , 36 S, J. 

JASIJ., vn ( 429 ) ; article on “am-ient tenijile .iml f!inn>u.s 
ship model at lli8sar” ‘. 

1815, joinc'd mil. operations on Sind frontier, where he died. 

BlMlNl^S, Ale.\and('r [ in, .[31 ]. Do. Ini’. 

b. 1 G 5 -05. kd ., f\al)n 1. 2-- J I 41. 

Ens. 6 6 21 ... Bt. Maj. 2.3-7 .3'3. 

Son of James Biirncs, W'rittT to the Signet A Broxost of 
Montrose. 

ed. .Montrose Academy. Kt, Bach. 6-8- .38. 

DMk; l)Jl:L; Kncy, Brit.; lUihkarn ; Biirnes ; Indian 
OJfirrrs ; 0rumtal Club ; in India, eh. \n ; llokiich ; 

iJavis ( 23 -5 ) ; JUGS. \ii, 1842 ( xxx\ i vii ), 

1825 9, on stall A: pad, duty in (hitch, making 
various svys. [jit, 131 j; 1S29 50 . on s\y. in KAj- 
putana j ni, 132 -3 ; jv. 2 \.; j. 

At end of 18.30, giv(?n eft. of ruisslon fr<)m King of 
Kiigland bi fbuijd .Singh at- bnlior.', witii gift of 
4 da-ppie-grey dray-Isorses, wifb another from on. of 
barou.4i(‘or eoacft. He was lo travel up the Indu.s, 
making a googl. repfnd,. W'itli Jolni Deekie, left 
Mandvi 21 I 51 in Heet of 5 country boats. After 
dolav and diOieulty in getting ])assi*H from Mirs of 
Sind, made tlieir way ufi Indus, ClKmab, and Ravi, to 
enter La/aare on 18th Juik^ [ 10 , 242 3 ]h 

hrom svy.s. along Sind coast and np the great 
rivers, f)roduced notable Map of Uia Indu.s, support¬ 
ed memoir of constmction [ 243 4 , 2)0 7 ^ 27 .) ]. 

From I^ahore roportcid to 00 . at Simla, and a(;cd! him to 
meet Kanjit Singh at KQpar f .:7 j ]’*. Ij[o was now deputed 
to visit Bukhara via Kabul, to obtain irifn, re pos.yihility of 
Russian advance from that direction. Obtained services of 

‘Small Sikh State, recently lap.sed t 4 , Briti.sh Govt. 

I ( 1-44 ). ‘ Mino. 9 ( 4 ), 1-inch Hketch of the 2 campe on 

f ( 179 -81 ). ' Mohan l,al ( 17 58 ). Mhirks, t ( 268). 


Jame.s Gerard as survr., with muhdii. survr. from Iky Engr. 
Inatn., and 'fuindit from lAellii named Mohan Lai I qv ). ] 

AfttT a h^w weeks at Ludhiana with Wade [ iii, 510 ] 
v^itod Delhi, 15-12-51 ; on 14th “in the evening 1 met tho 
Governor General and liis family wdio were now in Doliii. 
I pai<l my oheisania; to tho Great Mogul this morning [ ii, 
380 ], in (iompany with the Resident...—the 1 . 5 th in 
descent from Idmour—a decrepit, toothless old man, with a 
venerable expi’ession 

Starting from laidliiana 2 1-52, the party rmehed 
Lafiore 011 17(L, PeshAwar 2 ()(h Alareh, and Kribul 
1 st May. Aft.er many a.dv(MitureH tiiey r(>aelied 
Bukhara, 27 6 32, when^ they stayed till 2 l 8 t July, 
when they lelt for Me.shed, Persia, wiiieli they 
roaclu^d 14 9 .32. Here Biirue.s branched west to 
tlie (^Vi.sj)ian, leaving (hu'ard and AToluin Iml to 
return via Herat and Kandahar ( vii, 10 , 274 o j. 

From t he rt^sults of thi.s remarkalile journey Biirnes 
produced a Map of Central Asia, ]»ub. iyy' Jolin 
Arrowsmith, and lus d'rarels inio Jiokhara, })ub. in 
5 \'oIs. in 1854, extra,cls from w'hieli are hen' giv^en 
wiff) 01 hers from Moluin Dal’s Tour through the Punjab, 
rVlghaniMaai, TurbiJ^tayi [ 277. 2org 202- 4, ,p)i ], 

After lea\ ing lod.oiv the part>^ abandoned all com¬ 
forts, and lived so far as possible like tlie people of 
the eountrv. 

*• V\ chad ru) ten iH to shield u.s from the rain" wTitcs Molian 
Lai ^Ave had no beds to sleep on, hut tht' l-are ground. At 
night ] waM quit 4 ‘ astonislu'd to nee Mr. Burnes and Dr. 
Gerard sitting on thi' ground", 

^ 15th I'll)., r»‘rlu('e(! hi'ay'v l)aggage, and sent hack servants; 

3 he Durani tnl»e, seeding a multitude of seryumts w'ith u» 
would think us to lx* rieh men, and jiluuder us at night". 

19th leh. J he (.hid el Ikam i\agar...l>rougi)t flomn 
wune mad<- in th(‘. eountiy. It was accef>tcd ami distrihuttyd 
to th(‘ peeple, jis Mr. Burnes had not tasted wine since ho 
left the pu'.sence of llmijit Singh, with yy liom Messrs. Burnes, 
Gerard, Wade, and Murray, gave uny to the more noisy 
pJeasure.s ..f vvint' anii feslivity". 

7th .March, .cell Briwal' Bindi. sth. '‘ \\’e halt here 
to re<lm-e .still more of our baggage. 33,c Id.-mI of two muJea 
W'(‘ kt 4 ) 1 , and all the n at w (' threw away. We jmt on the 
PcBsian ha lit, and pi el<‘uded lo couiil^arle.it the pi^rsous of 
Durani.s, hut tiiia inquisition was not c.ileulaied to bear closo 
insju'Ction. 

“.Mr. Burnes altered his Eiigliish name, and ealled himself 
Sikandar Khan, and I was named Hasan dan. ... We tied 
our eookiug pots on our liursi's’ backs". 

Ilth, camj) on ludu.s. ^‘Mr. Burnes and Dr. Gerard,., 
forded the Indus on eUgihanlH. There happened a melan¬ 
choly accident in this excursion. Seven horses writh their 
ridei.-^ w'cre swx'pl away by tlir* ini|>(;t.uous torrent, two of 
whieli, and one man, were eousigned to a waU'rv grave". 

2 ()th .March, reach Beshavvar. Ilth April.' IkinieB’and 
Mohan Iml both sic k. I9tli April, lett 15.Nhaw'ar. 3VavcIled 
along Kabul K., rejoining Kliyber road at, Dhakkar. 

2r)th Aprih reach dalalahad. 

1 5-52, arrived Kalml. Met Bev. Joseph WolfT, “a 
zealou.s misHioriary" arrived from Bukliara. “Bis'sole 
object is to diHcover tlie lineal doRcent of the .Jews, Had 
been rolihed and walked naked into Kabul "3 

Fanny Parks met Wolfl' at Allalulhad, Feh. 1833; “A 
German Jew c()nv(‘rted to tlic faith of CJirist. ... He roams 
about the world in Heareh of tlie losttrilieR of Israel. ... \Mien 
at Simla, he was with Lord William Bcntuulc, and preached 
every Sunday in the presence of the Governor GeneraP". 

18fch May, loft Kabul with armed guard, travolling 
through Ha/ulra country to vv. Crossod Hajigak Pass 

^ pDn. 451 ( 28 49 ), II 2- 44. Miirkham ( 245 ). * Bokhara, 

either bank of Sutlej, with bridge of boat-s l>etween. * Bokhara, 
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12,400 ft. above sea, below Koloi-IJaba [|>L i6]. 
*‘The passage was not aehieved witliout adventure, 
for there was no road to guide us through the snow, 
and the surveyor Mahomed Ali, along witli his horse, 
went rolling (hmii a d<M‘livity, one alter the other 
for al>ou1. thirty \ards, ... It was impossible to resist 
laughing. ... He, a round figure vvrap|>er! up in fur. 
and far outstrijy])ing hi.s long-Hh)i[>nd aniniah winch 
made deeper indentations in the snow"*. 

On 2Ih’d they reaelied Ihtmiaii, 'h‘(del)rate<l for its 
idols and ^yxcaA^atioiisi’Jie eaxes extend some 
eight miles through tlie valley, d'lie two eol()SHal 
tigun^s are one mah*, the other iVmude. 

.‘)0th May, reaeh Khulm. foairsl much", 

WTiU^s .Moiian l ad, I'rorn ^Ur Morad Beg, tlie eliit^f 
of (h«ndu/.“, who lielmved v«'-rv ill to Mr. Mooreroft 
! Ill, pS(> I, and se('ms to tnMt overy man of his 
eountry in the .same ma.nner | 270 . 

2ful .bine. *nduinun Dan...took me to a 8olitarv room, 
am] Hlowly awked me whether these FarengiM are c<imc to see 
tlie eountry, or in reality on the route to Furof)e. If tlu' 
tbrmer cas(‘ was true, ... lie should advise tlie Divvaii l»egi to 
take a (‘oiiHidiTahle sum of iiKiuey from them, a part of wliioh 
should i‘omt into my hands. 

'f/Vtfer a gri'iit mau\ oaths, and 1>\ swi'uring on the Hindu 
deities, I (’onvineed him tliat the gi'iitiemen were poor, and 
going to their native (Muintry. ... He said to me, on aiteount 
of my Brahman caste, ... he would <lo his best to g<d leave 
for tile genti(uueu witliout delay. ... So he started tc* (bniduz 
in company witli Mr. Ihirues ' 

fiiirues had a hard ride, and an awesome interview before 
obtaining a |H'rmit tor the onward journey. 'On tin* evening 
of the 2nd of dune, 1 set oul on my journey to Koondooz. 
1 boldly denommat<‘d myself a Hindoostan .\rinenian. ... 
We entered Koondooz at. nightfall, after p^rlbniiint; a journey 
of more tiian seventy miles. ... 

‘'Karly on the morning of the r>th we set out on our jouniev 
to Moorad Hacked by his ivseort, Bunu's’ disguise was 

accirpted, and lie was permitUal to return. “Ta'ft KimhuIoo/. 
at three p.m., nor did we halt till we reached Khooloom on 
the following morning, worn out wdth tatigue after hidng 
seated on one horse for twenty hours. ... I rodi* tht* verv^ 
same animal which had heiai given to me by the brother of 
the Peshawar chief, ... a horsi* of the same hree<i having 
formerly availed Mr. Mooreroft wlicn he escaficd to 'I'alighan 
I HI, 4<So 1. 

“It was with heartfelt satisfaction that I again foimd 
mystilf with Hr. Gerard and our own party, ... tlu* .stomach 
re>frealied by tea, tlu* most retreshing beverage to tlu' way¬ 
worn traveller. Among the U/.heks we frequently lived 
upon it‘". 

In this country of brigands it was essential to avoid any 
show of comfort, and, writos Mohan J^al, dnl dune, Khulum, 
“Our dn^HS and maimer of living showed our poverty, and we 
never changed clothes till they disapjieared under filth and 
vermin. ... Our breakfast was made 011 iiorsebaek, and it 
consisted of pieces of dry bi'cad, cooked six or seven days, 
and of a iiit of meat and cheese, ... Cajitain Bunies and Mr. 
Gerard used their fingers instead of knives and forks, and 
their hands for spoons. Our towels were the sleeves of our 
shirts. We comH^d our hair with the nails of our fingers, 
and brushed our teeth with a piece of wood. 

“W'e were highly delighted to see our enterprising com¬ 
panion Mr. Burues who, aft-er an absence of six days, returned 
to alleviate our fears. ... Our departure was urged by every 
ciromnstanoe. Mr, Burnos and Or. Gerard starbid early in 
the morning without taking any clothes and victuals with 
them 

10th June. “We halted at Mazar on account of the heat 
of the day, and put up in the same place where Mr, IVebeck 


died of a fever [ 111 , 50S ]. I was very sorry not to meet Mr. 
Bumos at Mazar as he had left it for Balkh. All tlie pro¬ 
perty of Mr. Moorernft was forfeited by the ruler of Mazar 
on the death of Mr. Prebeck [ in, ^87 ]. 

“llth June, reach Btilkli, or Bactria. ... Captain Bumes 
and Mr, Gerard took an opportunity to visit the...relics of 
the much lamented Mr, Mooreroft. ... Mr. Burnos hod 
delivered his passport to the Kazir to take care of it when he 
went t/o Qujuiuz, He asked him to return it, but the Nazir 
rophed that it was lost, Mr. Bunies burst into a passion, 
and told us to be ready to fight with the Nazir with swords 
and pistols, hut meanwhile the Nazir was informed of this, 
and sent us the passport inimediaUdy by his servant”. 

Bunies de.s(Tihes the crossing of the Oxus on 17th June ; 
“W’^e halUnl on the hank of the river near the small village of 
Khoju Halu, ... The mode by which we passed the Oxus w'as 
Bingular. ... We were rlrawri l)y a pair of horses who were 
yoked to tlie boat on eacli bow lij' a ropt* fixed to the hair of 
the mane. 'I'he bridle is then put on oh if the horse were to 
Tie inounhM. Tlu* host is ju]slu*tl into tlu* stream, and 
without any otluT aKsistauce tiiaii ilu* honseN is ferried directly 
across the mo.st rapid elianiiel. A man on board holds the 
reins of eacli horse, and alli*wK th(*m to ]»lay loosely in the 
mouth, urging him to swim and, thus guided, lie advances 
without. fli.fii(Miity. 'I’liere is not an oar to aid in imjielling 
thtr boat, and the only as,sis(.ane«‘ from those 011 board eon- 
sists in maiio'vring a rude rounded |>ole at the stern to pre¬ 
vent the vessel from whei-liug in the curnait, and to give 
both horses eh'ar water to svv ini’". 

At Kurslu'e Bunies and Gerard were both laid up with 
fever; "Sonu' of us had Ix'en eoniplaiuing for a few' days, ... 
and immediateiy on our arrival 1 was pro.strated by a severe 
attack of iuterjuittent fever. The surveyor whs seized at 
the same time, and on the following day the doctor and two 
others of onr jiarty wen' ill. ... We must have (’Jiught the 
disease at Balkli, or on the baidvs of the Oxus. ... We adopt/xl 
the usual treatment of India, taking emetics and inedieine, 
and in my own easi' 1 followed them up with qiiiniiic, wdiich 
had the most happy eileet. 

'*ln ihn‘e days my teeth eeaseil to chatter, and my body 
to burn ; hut tlie doctor, who insist-i'd in trealiug liimsclf 
with caloinei, was not so fortiuiaU', and iu* did not shake ofl 
the disease till long after we had left, tlie (‘ountry. 

"Our stay ai KuiHhcf* was prolonged for three or four days, 
during which we lived in a garden under some trees. ... It 
was u iniMei-abh' hoHpital, l>ut wa* queuelied our parching 
thirst under a ihermnmeter at BKs w ith sherhet of cliciTics, 
cooled by ice which we hen* found in gretil plenty. ... 

"Onr journey from the Oxus to Bokhara liad boon 
of a. most, fatiguing and trv ing natun*. In Cabool 
wo liad boon cldllod by oohl. and viu*ro now ulmoHt 
burii(>d iiji witli lH‘nt. ... Caniols utdy advaneod at 
half tbo jvaei* of a iiorso, and wo S]>ont donblo tbo 
tiiiio r>n (bo march. ... Jdu* only horso wliich aocorm 
panii'd us was so oompietoly knoekod np that be foil 
down in sovm’al jdacos bofori* ontoring Bokhara. 

"W<* also ti*a\ol](*<| at night, aval tlu* rest which 
Olio gi'is on a cainol is broken and disturbed. (>ur 
wnitor had oftiui Ih'oii bad, and onr food chiefly 
consisted of liard bisi'iiit”'^. 

Mohan Lai takes up the tali' ; 

22nd June, “(captain Burues aiul Dr. Gerard were 
seized with fever, also two servants, and a tea merchant who, 
after lingering 8 or 10 days in liokhara, died. Dr. Gerard • 
though still an invalid - 'and Mr. BurneH attended him at bis 
serai, but their services were miavailiiig”. 

271 I 1 June, arrd. Bukhara. "Mr. Bunies was...to live 
separate from us, and I tohi ever^^ one that I did not know 
w'ho he was, but thiK secret was not long concealed”. 2Sth. 
“Mr. Burues paid a visit to Gosh Begi. ... He told us not to 
WTit© while we staytHl at Bokhara, as he knew well that all 
Eurojieaus an^ in the habit of doing so, and our touching pen 


^ Bokhara, n ( 156 ) *150 m. n. of Kabul, and 16 Ntv. of Klianaba<l. ‘’Mohan Lai ( fiS ). ‘ Ihkhara, n { 18 J 98 ). 

‘ ib. (214-27 ). 
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Anti iiik would create a suspicion, On this we fixed an 
hour for writing at midnight, and in doing so unobMcrved we 
were succcsHfnr’^ \ ijs \. 

In Bukluira Bunies reaumetJ tlie role of a Ilritinh otTu'cr 
travelling to Europe, and aw such paid Htworal visits to the 
ehief ininister. “ I eonsidered it prudent to acquaint him 
that I had a sextant; that 1 liked to obserw the stars 
and other^ heavenly bodies, hiikx- it was a most attractive 
study. ... ) Ik* \ izier.,.l»egged...that 1 vv^ould intorni him of a 
favourable (‘onjiinotion of the filariets, and th(‘ price of grain 
which it indicated in the ensning year, I told iiim that our 
astroTiornical knowledge did not lead to such luh.rmation. 

at w'hicli he expressed liimsclf disafipointed. 

It .struck nn* that tin' all-eiinous Vizier might Ik* gratified 
by tlie siglit of a patent compass, will) its glasses, screw.s, and 
reHcctor's, but...that he miglit regard rny posHession of this 
complicated piect^ of mechanism in a light whit h would not 

favourable. I produced the conijiass, wdu(d» was quite 
new, and of very beautitul workmarishiji. I dr'.scribe/l its 
utility. ... lie was proceeding to Imrgam for jts price, wficn 
1 interrupted him hy an assurance that 1 had hrouglit if from 
Hindiistan t<» present to him. ... ft would eiiabh' him to 
point to the holy .Mecca, and rectify the ‘kdilu' of the graml 
mostpie which he was now building in Bokhara. ... 'I’hus 
fell one of my compasses. It was a line instrument bv 
Sehmalcaldcr { ii{, i ^ i v ^ but I had a duplicate. 

It was not sHcrificed wilhont an ample return 

'rijoy Rpent loss than a month in Ifnkhant, vvdioro, 
writes Mohan j.,Ml. ^^ve aro all h>oko<l on a.s Kafars. 
and won' not fiennittmi to rule. ... Llk(^ o(ht*r infidels 
wo wort' olihgod to submit to bo dist inguisbt^d f>y a 
pocuhar tirt^ss. Tliis is a lilaok cup. and a riqu* 
round tlio waist. Captain ihirno.s and Mr. (Jerard 
suflerod from the same restraint as I did, whiob to 
them must prove very trodlde.some I was surprised 
to seo them walking on foot oji the loUtr'.st da.v’\ 

21 st: July, "Having olitained tht' king's passport, 

. . wn^ tooK itwive of Jlokiiara in tlie C‘\<'nnig * 

Burnes descrilies their tiresome delays on the jmirnev to 
Meshed j “\V(* were...living as Asiatics,' and had 

many a hearty dinner from the 'kabohs' of tht* bazar, but my 
faithful llindostanee, once rny head servant but now inv 
cook and factotum, iiHod...to.,.get things from the fiazar 
which might lietray us. V\e repeatedlv proldbited these 
luxuries, but even in Bokhara we have had a breakfast on 
fish, eggs, coffee, preserves, and fruit, thougl. it must, not be 
believed that we always fai-ed S(» .sumptuouslv 

He desordies their * followers ; ^the most' remarkabk* was 
Mohuu lail, the Himloo lad from fk*lhi, wl.o (*xlubind a 
buoyancy ul spirit and interest...most rare in an Indian. At 
ray request he kept a minute jonnial of ev<*ut.s ( wliieh I if 
hercafU'r puldished...will arrest, and lieserve attention. ... 
Th(‘ native surveyor, poor .Mahommed Aii w iiosi- Joss I have 
since had to deplore f .joi ], generally travelled a^. .i. pilgrim 
proceeding to Mcccc, holding little or m> open communica¬ 
tion with us^’ . 

On Ibth August Burnes received fivnu Bukhara “a small 
packet, ... which consisted of three newspapers and a most 
kind letter Irom rny friend :\r. Allard at Lahore *. Thr packet 
had Iksui three mouths isinimg. ... We had not sef*u a 
papr^r since crossing the Indus in the middle of Manth 

Mohan La I records tliat after crossing the Arnii B Isth 
Aug^, the pony of Mr. Burne.s, ... a great, IVivonrite of his was 
stolen m the night, and we vven^ afraid to complain 

Oneo in Por.sia tlio )»nrty wn.s nmongsi frimnlR. 
They roneJiod MorIkhI ou 1 4tli Sept. “The JVince 
Royal of Jhn'.sia, Ablias Moerza, wan now in tin* 


Tieighbourliood, ... and...wo know that thortif woro 
Hritish olIi(*or'H in liiR,,.sorv'ieo. ... Wo wore agrooably 
HurpriHod t-o roeoivo a polite mossago fr*oin Mth. 8hoe, 
tho lady' of (Ai[il;iiu Shoo**, ... Wo found ourRolv’eis 
moro ooinfortablo than .sinco wo had loft Imliu. 

Wo gladly oharigod tho barbarouH (*u8tom of oating 
with our liatidR and, tliough our fair lioRtoas was a 
Hoorgian wlio oiily^ spokt* Porsian. wo fanoiod oiir- 
Rt'lvos oneo moro among tlio sooioty of our miuntrv. 

After a week s rLw at Aloshod, wo quitted it on 
tin' 2Jrd of Soptomhtu', and marelKMl...to Amoorabad, 

disiaiiei' of forty riiilos, and roiU’hod Ixooidian on 
the tliird dav . .\s wnitor lioilod at wo woro 

alxMit l.UtKi foot afioye (he son, ... roaoliod tlio 

earnp of Abbas Aloerza a little bidoret noon, and 
fomnl oursolv(>s once more in Euro|)ean Hooioty, 
offieer.s in (In' l^riric«> s servdet*. In the evening wo 
wtu'o nu r-odueod t o tlie Pniiei' I loyal Ivy <Aiptain 
Slioo''. 

At Kooolian, 20 b ;i 2 , Ihinu s bade farewell to hi.s 
oorn|>anioiis, (iorard and Molian Lai, and sot out w. 
to tlio (.las[)ian and Toliniu. Prom boro iio roturnod 
to Lombay, faking sliiji fisnn Pushiro | 270 |'. 

In addition to his pub. account, of this ‘ride to Bokhara” 
r :’7'* 7 j was his otficia) military memoir , vvliich emphasized 
the physical iliilicultii's of a route from Tiirkistan into Herat 
or AfgluVMiHtan. Ht* suggesUal that approach to India would 
more likely lx* made through (Jiitral or Kashmir [ 277 |. 

During furl, to England, Aug. ISIH to .May 1835^*; he 
ontrusLsf the vaunpilatiou of his gcogl. materials .lohii 
Arrowsmith f 277 ; pi. 10 J. 

At tlio ('inl of I8,‘h> l>urii<'8 vva.s .sent on a. f>ol. 
mi-ssion to ivabul, under L*;oogl. and ('(uinnorc'iiil 
«'ovor. ^i(^ was given tlio assteo. ofsovoral capnblo 
ollieers John Wood, Indian Nkivyv , w ho made doUiil- 
o<l survi^v s of tln^ Indus a,nd upper Oxuh Hobort- 
Li'oeh, Pouibay' hhigiueers and l^oreival Lord, Ho. 
iMod. rinn h*f( Hofiihay at end of ISJfi atld after 
di't-ailod I'xaMiiiiation of tlie Indus, reaehod Kabul 
whore Hunios madi'Jidqrs. 20 th St‘p( . 1837 . Ho made 
dost' eoiitacts w ith I >OkS 1 .Vliiiiainmad, and strouglv'^ 
jidv«»ea,lod friondlv^ relations wJtli him, lad could 
not eoiuJude any agnauriont saiisfaetory to Uovt. of 
India. wJiieh refused to usk Han jlt Singh to restoro 
Tbxshavvar to t he Afghans ( J f p 277 81 j. 

“Einally”, writes Holdi<*h, '‘on A])ril 2bth, BurnoR 
and Alasson j -L^L 7 I loft Kabul togotlier in a hurry, 
and wi'ro Buf>so(|uoiUly joined by l.ord and Wood, 
and tlius tdosod a mission, one of' the most o.vtrU' 
ordinary over .sent forth hy a (Jovi'minoJit". 

Even jf^the wisdom of tlie despat,(h of his assistantH 
( l.K 3 t!ch Uj Kandahaf, and Dr. Luni with Wood to Biwiak- 
8 han ) may be questioiu'd on jioliticnl grounds, it led to a 
Bcries of remarkable explorations, some of which even now 
r HHO j furnish authority for Afghan map making*'*”. 

From Peshiivvar Burnes Habmitti'd full reports of the work 
demJ*, and then went to 8 imla to make personal report 
to the Qu.. J^rd Auckland. 

A fiolioy opposed to Dost Muhainma,d was now 
a<lo})tod, and Burnes returned to Kabul under 

“ Jean Fniuyois Allard 
Be'ijamin Basil Shoe 
Deftcription 
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to niiristuU* iitid supjjort tlio uri|n)|)ular 
Sluili Shu jali. Ho iiian lu*(l up wit h t lio Anu\- of tlio 
Indus via Kandaltar. Knun uow till his traicio doath 
his int'(’»rosts won^ political or ‘'c<»ir\morciHl ' rathor 
than ^(M)jj!;raf>liical | 28 r 1. 

The folioapprocial iou wjvk writton iri U)2h ; Itumcs 
had no doubt that on. all j.rroimds military, political, com- 

morcia,!.the tiMU' had c«imic wlicn (Jn'at Hritain ou| 2 ht to 

cultivate alliances in ( 'faitral Asia. ... Trained...to (;onccntraU» 
apon the (‘xphiration of the IritluH aii<l the defences of wesU'rn 
India, Ibirnes...applied himself to studying Afghanistan and 
all the Moslem staU^s betwr'en Afghanistan and the (Vspian. ... 

“lie was the most adroit, most intelligent, and most 
praetic^al minded of all the politiojils. ... I‘hy8ieally insignifi- 
oant and t'ven puny, he commanded respect and arlmiration 
when'Vt‘r he ap|»cared in Asia, (ienia), high-.spirited, with a 
remarkiiblc sympathy for the Asiatic' eharactc'r, and a gt'iiuine 
resfMM't for the iK'tter shh' of Mohammedan ethics, he made 
friends with men ot every class. ... He was amlations, and... 
not inacisessible to compliimaits ; la' was vain to tlu' ^'xtent 
of overrating his jx'rsonal infliK'iux' and his own sagacity”'. 

H<ddi‘‘)i regards him "as onc' of the grinitesf of 
Knglish travcdlers, llis im,me Ims its own high place 
in ge()g:ra[)hieal tinnals \Nh‘ shall um'er e(‘us«’> to 
iiduuns the traveller, wiiatever vvi‘ may think td’ the 
di[))oTTiat I .150, 472 |. 

Amengst his many r('|»ortiM arc jiapcrs on Sind. From 
Kiibul h(' sent to Ihjitibay ”a valuable native work on geo¬ 
graphy, the M(Himalik, witli’Jl ina[>s’”. d o the 

A8B. he sent a eolleetion of specinu'ns and drawings of the 
“Zoology of th(' Indus”, of wliicli about 50 drawing wi'.ro 
lithd. at cost of Hs. o.bSg ; ’ A portfolio of file linislied and 
colou^^d lithographs, with tin' original drawings was...greatly 
admirt'd, as being far supt'i ior to any thing ef the kiiicl hitherto 
prtHluct'd ill India”. Tin* .\sn, ceuld not, howcoer, afford 
the f\})ense of |;»roe.e(xling with tlie rt'produetions'. 

He sufunitted a. large colhaTiou of coins from .Afghanistan 
and d'urkistan, sonu* of whicli he prescrib'd to bm ’. 

He was awarded the Iloyal iTcmium of the iius, for his 
travf'ls to Uukhara- Ho. (leo. Soc. had his portrait painted 
and hung in their rooms ; Trans. \ 1 . { 18, 21 ). 

C.AMPBK.LL, JOHN. Mud. Inf 

h. 14 4 04. d. IS 4 7o. 

Fns. 14 o 24 ... (dipt. 14 (>-42: ret. 23 (> 45, 

Son of lliiiican (.lamyibeli, inenJi., of London, late irKic. 
Mar., and Harriet hi'< Isl. wife. dan. of Kobt. Mylne, FRS.. 
archt., 

m.. Callingayiat-ani, (Ju(racol(\ b -l “3(), Maria Henrietta, daii. 
of C. F. Davis, and niece of (dapt. R. S. Dirkaz, master attdt.; 
shei d, 3 5 H9, agt‘d 72. 

ed. 01 iarterliou.se ; originally iutendwl for eiv. engr. 

Not be confused with Sir John (Jampbell ( 1802-7S ), 
Mad. Inf. ; Kns. 1820 ; Oeii. 1872 ; pol. duty in ch. suppres- 
eion of Merriah luiman sacrifices, 1837 -42 ; Ke.si., IH(>(>. 

Appd. to sv\\ 26 ] 26; assumed <vh. of Salem svy. 
8 - 4 36 ; proeemliBl 3 6 36 on mil. .service to Goomsur 
joiiiiiiK Hill on svy. ( |)1. 15 ]; resumed (*h. Salem 
svy. under muo. 5 -3 37 ( 251 4 , 402 , 377 , 3^2 ], 

From 1840, when fd. work was drawing to close, 
made evtuy effort to prolong operations b}' ttiking 
up geol. and re\ . svys., and revdsing earlier svv's. of 
adjacent dists., but found no support from SG. or 
DSG. [121, 2.pS 252 3 J. 

" Nothing had l>een done towards completion of the Salem 
mirvey siaoe September 1842, but that this officer and his 
ostabiiBhment had bt>©u engiigod on investigations rogardiag 


employment of nativoa on revonuo surveys in the district of 
Tinnevellv, ... together with exjierimentH to test the capabili¬ 
ties of the repealing instrument under his charge [ 25 '> ]** 
“Capt. Campbell also submitted...proposals relative to the 
rev'ision of a yiart of (3)1. Lambton’s work "constructing 
thecnlolites in tlvis country at a retiuced cost—and carrying 
on a revenue survey ou a new system of his own 

(In this being brought to noticre of on in <\, CampbeU's 
sorvic(>K were replaced at disposal of (lovt. of Ft. St. George 
for regtl. duty, oo,, 22 -3—14. 

Amongst his mau}^ wild projei4s was one for floating a 
commenjial company for working coal in Salem Dist. ; several 
of his rcfiorts were yuib. JASIi. : \ ( ir»l>“4); \i (217 -21 ; 
293-7, 302 ) ; ( 894-0 ) ; xn, 1843 ( 36S-9 ). 

CARLESS, JJiumas Grero. Iridinii Navy. 

b. 1806—7. d. Hushire, 16 12 48, of 

small fiox”. 

Mdpn. 10 6 22 ... (dipt. 28 S-48. 

1837 S, Kurvd. Karachi and coast from k. mouth of Indus 
to Sorimiaiii | 2 .jO ]'• ; ./AVV,S'. vm, I S3S ( 328 rt siq. ). 

Jio. ii(o. Nor.. 1 ( 142—72 ). Memoir on Gulf of Akabah, at 
head of Red Sea. 

CONOld.V, Artbur. Heu, (3iv. 

b. 2 707. d. c. 17 (> 42, murdered at 

Bukhara. 

(.3)rii. 30 7 23 ... lit. C’aj.t. 30-7-38. 

.Son of Valentine Conolly, hit(' Surg. Mad. Med., and 
Matilda his wife; bro. to h’dward 1 i/</j ; tst cousin to Sir 
\Vm. Macnaghten ( 1793 1841 ), /AV/k | 281 j. 
ed. Rugby, 1S2U 2 ; AddiHCombe, 1822 3. 

J)Nli. \ nin. ; Orirnial Club ; Davw ( 19 20. 30 ) ; Hodson, 

1 ( 372-3 ). 

10-8-29, left l/ondoii <11 nOaini from furl, overland 
through Russia, RerHiii, lli'rat, and Katidabar ; pub. account, 
1834, Jonrto fi to th> Xorth of India overland from England ; 

2 vols. ( 2 7 (>, 28 ;^, 200 , 2-)3 '). 

Ben. Regr., 288 ( 167 ), sketch of country between Tiflia 
and Delhi, 36 m. to inch, 1830-1. 

1834 -8, pol. <luty, Rajpulana ; joined MacnaghteiFs stafF 
at Kabul, 1840, and deputed to Turkistau | pjy 1. 

C(JN()LLA', Edward Barry. Ikui. Ca\ . 

b. 2 3 09. kd. in actiuii, 29-{F-40, 

at Fort rutanidara, N. r»f Kfibul. 

Lieut. 25 5 25 ; Ht. (’apt. 25 5-40. 
bro. to Arthur [ sup ] ; both in 6th Gav. 
ed. Hrasenose Coll. Oxou,, matrie., 15 -3-32. 

/XV/J. ; DIB. ; Hodson, I ( 373 ). 

1838-40, Afglian War, I'.ormlg. escort with Shuh Shujah. 
./d^7C, VI. 1837 ( 813-56 ), ”Ohservations [descriptive] 
ou Oujjain”. 

1839, journiyv from Bersiu to Iiuliu, via Herat, 
11 8 39, SiHtrui, Kala Bisf on ILdmarnl R. ; JASB. 
IX, 1840 ( 710 26 ), “Skotcli of tLc Physical Ocogra- 
j>by of SfdsLin", with ma]> silo^ving route from Herat 
to lielmuixl Iv. ; ”.\nv merits which the map may... 
po 8 HCK.s should b<‘ atfributorl to Sergeant Cameron, 
who survey (mI the wdiole route, except...hotweeri 
Soislnn and Killah Beest | 28 ^ ]. ... 

“Tlic sur\ ty\ lia.s been made only with the cornyMiss, 
but a flat country-...is so (>asilv laid down, we had so 
many well determined points »rapj)ui, tliat I feel 
confident of there being no error. ... The villages in 
the valley' of Fiirrah are jilaccd from native informa- 


»Davis ( 23-4 ), *Holdioh ( 461 ). » Bo, Gex), Soc., i (9, 22-31, 92-'372 ). ^ JASH. xi r, 1843 ( 616 ); xiri, 1844 ( o-ci ); 
X VI, 1847 ( 853 ). ^Bokhara, ill ( 369-74 ); JASB. 11 , 1832 ( vii, 305-18 ). “ DDn. 451 ( 147-9 ); iimc„ 12-4-44. ^ DI>n. 

462 ( 329 ) report for 1844 -5. ^JRQS. xix, 1849 ( xU ). ^JASB, vm ( 184 202 ) Markham ( 22 ). 
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tion. During our 8t44y in that valley there was a 
thick haze which prevented tlie teking of a bearing. 

“The untimely end of Sergt. Cameron has l>een already 
made public. This man, the son of a nispectable builder of 
Perth, after his return from Seistan, accompanied mo in a 
journey through...the Eusafzyo countiy^h 1 caimot speak 
too highly of his zeal for science, industiy, reiwJy talents, and 
gentlemanly deportment. 

“His health failed him in Soistan, from whence to the 
Helmund we were obliged to have him carried on a ted. 
Afterwards he rallied again, but his disease, consumption, 
was latterly gaining upon him, and I do not think that under 
any circumstances, he could have lived many montlis longer. 

“On returning from Peshawar toward.s Kabul’’, writes 
Conolly, as Cameron “was too weak to travel, exo(‘pt slowly, 
I left him at Peshawar to follow at liis leisure, and myself 
went on in advance with a few horsemen to Jclalabad. He 
had a strong guard with him. and had nearly reacl)e<l the end 
of the Khyber Piiss. Unsuspicious of danger, he ha<l dropped 
in rear of his party, when on a sudden he found hims«df sur¬ 
rounded by sixty men, while sixty others appeareti on the 
hill above him. Seeing that resisUiUce w^as hopeless, he 
dismounted, and drawing his sword, present-od it to the 
nearest of the robbers. Just at that moment a stene struck 
him on the head and knocked him down ; the nithaiis in their 
bUnd fury rushed on him and cut him to piotjes with their 
knives’". 

Work of Conolly and Cameron embodied in mbio. HI 

( 4-7 ). 

COOP IllR, (loorgo Lewis. lion. Art 

b. 2 2-12. kd. in uction, 25-9-57, 

at roliof of Liiekaow 
2/Lt. 2 -2-28 ... Bt. Maj. 20 -0-54. 

Son of M Gen. George Cooper ( 1780-1S47 ), Iten. Inf., and 
Jan© his Ist wife. 

m. Ist, Meerut, O-ll -34, Catherine Mary, dau. of Hobt. 
Chamberlain, oos. [ ii. p).i ], 

m., 2nd, Lucknow, 8-1(1-10, Mary Ann Grilfin. 

ed. Addiscombe, 1820 -7. Hodson, I ( 381 ), 

Geo. Mag., I, 1874. { 3 ) ; Afghan war, lS39 -4(b svy. of 
Bugran R., tributary of Helmund i \. 

COUliT, Cbindo Augu-^nv FnnKdi MiUiurA Odieor 

With Rniijil Singh, 
b. Grnsse, 1793. d. Oras.se. ISO I, 

Arrd. Lahore Feb. 1827. Ldt Lahore, Sept, 1843. 

!)! li. ; Grey & Garrett ( 148-00 ). fic.s. 

1813, part.sed out from Mil. PolyteciHuqiie, Paris; read, 
comrx. ISIS. Migrated to Persia, taking .service with one of 
several rival princes. 

1826, tr.i\'.dlo 1 to Lahoro witli the Italian .Avital>ih*. 
Startinir from Vozd thov traveiled throiiLdi Ibomtand 
Kandahar. At Ghazni tlioy wore .smz(‘d. strifipod, 
ivnd .seapehed ; “1 tr(jrnl)h^d for the safety ot tlm 
numerons not'*s I liad taken diirino tiu^ joiirney, 
but luekily ttieise had h<’(‘n s’wn in tin* bo.sotn of my 
eastern dress, and I'seaped deteetion Ri^aehing 
.Kabul 13-11 20 tln\V' stayed there several wi'oks. 
After being im{)risone(l at l^^shawar tin/y were 
permitted to jiroeiHHi to Lahore, whore Court was 
given, eomd. of Ranjii Singh’s artillery. 

From notes made on this journey Court com¬ 
piled an “.Itinerary” and map, about the latter of 
whiedi tlie Diroetors ex|)ros.sod anxiety*^. Buriies 
was 80 much irnpr 0 vS 8 e<^l with the value of Court’s 
work that at his suggestion Court offered it to the 
Govt, of India, who purchased it in 1833 for Rs. 

^ N. of Peshawar. *JASn. ix 1840 ( 725 
A Garrett appx. in ( xxvii-xlviii ). ^JASB. v., 


5,000. Tin' “ Itinerary” lay unused in Govt, archives 
at Ludhiana until transl. and })ub. in Grey & Garrett’s 
European Adventxirers, 194 D [ 274, 276, 444-5 ]. 

Court was well educated, and contributed several pa|>ers to 
ASB., including a “’Memoir on a Map of Peshawar and the 
country tetween the Indus and the llydaspes”, with a des¬ 
cription of the ruins of Taxila, and conjectures on the march 
of Alexander ( r: 232 J\ 

An account of his mil. servioes with the Sikhs from 1827 
to 1843 is given by Gn^y & Garrett, together with notes on 
the other oflieers, Allard, Ventura, and Avitabilo, 

When he returned to France Court look with him his 
second Kashmiri wife, who had become a Christian, and 
they were raarriinl at- Marseilles in Juno 1844. 

The life of an adventurer of tlioso days was a liard one, 
and Court’s advice to Burnes wlit'ii ho started out on his 
journey te Bukhara was ; “Si tu veux vivn? en paix en 
voyage,uit. fais en sorU* de hurler comrne les ioups avoc qui 
tu te trouve”**. 

(’RJ'dH), lltuiry. lk> Art. 

h. 27 3 12. d 3 1(» 77. 

2 /Lt. 12-0-2S ... Caj)t. ( 12-0-43 ) 1-9--48; 

rot. 4-10-49. 

Son of Richard and Jesse Hannah ('reed ; twin bro. to 
Richard, also Bo. Art. 

m., 1st, Southsiui, 3 -9 -45, FraJK.'es Gwynno, dau. of M Gen. 
Sir David Ximenes, KCji. She d., 11 4 47. 

111 ., 2 iid, Knowle Hill, 25- B) 50. (5'*cile Aurclie, dau. of 
Harold Augustus, 7 tli Marq. di‘ Bourbel, of French diplomatic 
sendee. 

1839-40 ; Afghan War; svy. of routi^ from Ghilzai to 
Pishin [ 284 J. 

JO. Cat. ( 453 ), “route map from Rohree to Khyerpoor 
and tin* froiitiiT of J(*.ssiilinere“ ; Bomb.yv, 22-5-^O. 

Held roinn. eomd‘.% Middx. ,\rt. Volunteers, 1801 71. 

(’U\L\INGHAM, .Vlo.xiinder. Hoii. Engrs. 

b. 23 ] 14. d. 2S 1 1-93. 

2 /Lt. 9-0-31 ... Col. Ki 0 00; 

Svotlisli r(4. a.s Hon. M Oen., 30-0-02. 

Son of Allan Cunningham, Senttish auth. ( UNIL ) and 
Jean Walki^r his wife: bro. to .lo.seph | 32 ' ) ]. 

ed. Christ’s Hosj). ; Addiscombe, 1829-31 ; Chatham, 
1831-2. 

m., Simla, .30-3-40, Alicia Mary, dau. of Martin Thos. 
VVhisb, BOS. 

ado. to GO. 1830 ; csi. 1871 ; ote. 1878 ; koie. 1887. 

UNB. ; ('oimliy (88/178). Hodson, 1 (430-1 ); 

Condon. 

MRTO. 31 ( 82 ). Maf) of country between Moghal Sarai and 
Mirzapur, Oct. 1835 [ 2 t»>. J, 

Jimo L839, hd't Simla with Hroomo to Kulu ; branch¬ 
ed w. by himsfdf throngh Kangra to Pathankot and 
Jammu, to nmcli Srinagar m Sopl. ; map to SG., and 
report sd. Lucknow, 8 2—41 [ 2 ( 10 , 2 <> 2 , jco ]. 

1840 7. joint boundary cornrir. Tibet frontier 
making .sketches from Ladak to Spili ; JASIi. xvii, 
1848 ( 13 00, 89, 93 105, 201 30 ). 

Pro! die writer ; Journal of a trip Utrough Kulu and 
Lahotil to...Ladak, pub. Simla 1847. Ladak, I*hysicaU 
Slatistical, and HifitoricaU London, 1854. lihilsa 
Topefi, or Bhuddist Monuments of Central India, 
London, 1854; bosides many ywiperB for asb. 

Keen archasologist and numismatist, and his Ancient 
Geography of India, Lomlon, 1871. is an authoritative work. 

I84()4il, in i»WD.; 1801-5, Archasological Surveyor to 
Govt, of India ; 187(L86, Dir. of ArohflDol. Svy. 


n. ). -'copied in qmq.'h office ; scale 2 8 m. to inch ; MUio. Ill ( 3 ). *Grey 
, 183.5 ( ,387-95 ; 408-82 ), « Hol(>ich ( 457 ). 
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DAVIDSON 


CUNNINGHAM, Joseph Davey. lien, I0up:rs. 

1). U i» 12. <1. nr, Ambala, 2H 2 51. 

2/Lt. 10-12"HO ... Capt. IH 11~49, 
bro. to Alexander [ |. 

ed. Addisooml)C, lS20-Hn; (Jiathani, IKHJ -H2. 

DNB .; f>lB -; t'on«>lly ( SH 179 ): I*uiijnh Jnsrptt,'<. Hodson, 

1 ( 451 ). 

Auth. of Hisionf (hi JASB. Mil. 1844 

( 172"25H ) ; ‘‘Notes on M>^<trrr<>ft's iU Lndakh and on 

“Gerard s Arcouui nj Knu<nrnr'' [lit, - 1 , 1 , 4^^' ]; wi, 1848 
( 305-12 ), on HuiiiH at lintharee. 

Hurv<l. line of projioHed naiuii Ivajmahal to Hooghly 

R. f Aij ]. 

18H7 45, on pol. duty laidhiana ; 1840, lihopal, 

r)A\'ll)SON, I>a\ id. l>o. Inf. 

Ik is S II. <1. 18 5 10(H) 

Ens. 4-12 27 ... (‘apt. 5 7 44 ; fnri. 1847 .>(> ; 

ret. 20-2 51 ; Hon. Maj. 2s 11 54 
Son of Henry Davidson, writer, Haddington, and Marth.^ 
Mary (Hiisholrn, liis wife; hro. to A. Eletelier Davidson. (>. 
Ha<ldin*.>t(»n, 1-822 H, asst. Siipt. Rev. Svy., Ahniadnauar, 18.51, 
im<‘Ov. 

m., 18 40. 

t'H. 1881 ; KOii., 1807, fur VolnnteiT servures in Scotland; 
Col,, Queeti s Kdinl'uigli Kitle \5vl. Hde. I8IW) 8.{; vi>. 

Auth. oi -Mi tnorif H <>/n lang fytji, Edin. I SOO, w ith portrait; 
lioase ; Who 11'(».•< 117k»., Is'.i'i' t-U >. 

HO CO. 5 12 H7, n,j»pd. .Asst. Hev Snrvr Deeean, 
being eonfirrued ns Hex. Stirxr. from sniiu'' date 
undi'i* HO. itc. 14 5 *1S [ J d', /»(H' j. 

Not to bo eonfvi.sod w itb Dn x'id I )n.\ idson ( I S04- 
71 ), also Ho. Inf. and Ib^x . Sx > 1824 0 [ Tii, |3(> J. 

Has left inan\' iniereHtint: notes on the n*v. svys. ; e..s|^KM*ially 
of Goldsmid and Wingate [ cp j. “1’hc names of (Joolmii 
and Engah* SahiVjs were introduced iuh) the doggerel lay 
wliieh the Maratha honsewife chants while at Iter daily task 
of grinding corn. ... ... ... 

“4'he lu'xvly api)oint-ed ollieers joiin*d Ennit. \\ ingate 
at, his earnf) in the village of Opplaee Hoodro.dv in 
the Slnda})ore District and. as it xxavs at lirst intended 
to correct the errors of the tirst siirxev [ Pringle’s, 

2:^5 .6] and a<lopt it so rex i.scd, ...our first em[)loy- 

ment was in chm-Uing the measurements. It was 
foiiinl, howexer, to be so inaccurate, that .soon after 
an en tirely new surve> and classilieat ion of the sod 
was residxed iijion. ... 

“When we dispersia! at the beginning of the monsoon, 
all except myself went to Poona, while 1 pndV^rred reinaiiimg 
with Ml*. Wingate at his headcpiarters, ... where thens was u 
Goverumeut bungalow. ... The Bheoma, on a high bank on 
which the bungalow stood, when Hooded is broad jind raphl. 

“ During my sec^ond se.asou in the Sholapore District, I was 
©mployed in correcting the survc\v of tlic tidooka <>f Mohal. 
for wliich I was...to yiropos^’s nf3xv rates of assessmf*nt - 

Amongst many new devices wiiich Davidson claims to 
have iutrixluced w’^as the illustrating oi his reports by means 
of diagrams, “the lirst use...of the diagram to illustrate 
gtatistioal results wliethcr at home or in India . 

On the outbreak of the .\fghan war nearly ah ot the mil, 
officers wore witlulravni; “At tlie end of 1839 I was one ot 
the only two left of the original selection. At the close ot 
that year, Mr. Goldsmid instituted the revenue survey of 
the Ahmednuggur Collectorate. beginning with...Na8sik. ana 
I was appointlxl his assistant and successor” [ 497 h 

DavidBon “prujiowxl a now plan tor ileac/ribiug 
tlie boundarioB of fields, as tbo existing one involved 
a great deal of writing. ... Hitherto we had no 


village maj)8, so I iiroposed to furnisb tlie moasurers 
with scales and comfiasstvs, to enable them to pro¬ 
tract each field as they measured it, and by joining 
them together, to form a maji ol the village. ... Ihe 
village maps were so cotrect that we joined them 
together and formed a map of the taloolm [ 237 ^ ]. ... 

“I was shortly aiipointod Superintendent of the 
Aiimednuggiir...Assessment. As the permanence of 
the survey would dejHnul on the preservation of the 
houiidarv marks of fields, and stones only' had htien. 
used, ... something more jxn-mauent w'as necessary. 
Mr. Goldsmifl made t,lu3 ex|M>rimeut of throwing up 


ridges round tlie Melds, huf. tlie exjKMise wuis...enor¬ 
mous.1 propose! I... that the ridges should be 

thrown up at the corners and bends only” \ ]. 

He spent the rjiiuH at Nasik. “Mr, I viler cf the Civil 
.Service*, who liad tlie .survey ol the hill villages, iiiet Himul* 
taiicouBly with myself an accident in riding. H<‘ broke his 
collar-lxine, and I injured mv leg. ... We lived fogi'ther in 
Naasik ... 

•‘My reginnait, having h<3<‘,u ordered to 8indo in IS4H, ... 
I thought it my dntv h> ask n> he ndu^ved lor the time of my 
civil work. ...' I was informed that the Couimanderdn- 
<dii(‘f did not wish any more Captains with the 18th, and 
that. I was to remain at my post. ... 'flu' IStli saw no service 


in Se.ind<‘. ... 

“The siirvt‘v and assf'Ksment, of tlie Nassik siih-collectoratc 
Iwing finished,* 1 sliiftcd my hfaulquartcrs U> Ahmednuggur”. 
He now ajiplit'd for furl.-- “nearly 20 years of service with 
scare.<‘ly any leavi^- -had never visited any (tool sanatorium, 
I was aslcal* to suggest rn.v sueeessor, and it was arranged that 
a hrotb<‘r-iu-law of Sir .lames Outram was hi take my place „ 

Handed over ell. t-o (hau-ge .\ndei-son | 300 )-, and .sailed 
from hombav on 1-4 48. Stayed at Shepherd’s Hotel at 
(-airo. Whilst in London g.ive evi(:lenc<> •‘hofoi'O the Court 
of Common Pleas at W(*Ktminster in a. case...versus Elwood, 
ih(“ latter eiaimmg to he the sol«^ inventor of...a ventilating 
hat. Mv hat had been tlu^ invcsition of Maj. Ouisford of the 
Artillerv | 4 M l» w)io had it made for me ol dat,e leax'CH. At 
the trial, it was wonderful the varady displayisl of the applica¬ 
tion of the prineiph' of a hat wit bin a hat, and the air circulat¬ 


ing bcdwfsaC’, 

On riHnrn to India deeUned offer to sncc. WingaP^. pre¬ 
ferring to take piuision on attaining 20 y. scrviiM'. \ isiUHl 
\lum«liiaL'ar. -Hivvititr joiuwl the <,(uui> of i,iy brother 
Fletcher wl.i. wa» oucOf the Aswulent Siiix-rioleudcritH, I 
wontout with him on hi» monunf' s work...a,* a looker-on"; 

his laet week« of .-.orvev life. 

“The hill P*nt, with felt over its inner fly and walls to inter- 
wnt the st,<rrchiu(J[ »uu ; the glase wimlowa, ami wet kiiakiia 
mam to cool tho hot wind ; tin- ,>ort,a,lc copj«-r batd. to 
refresh the body after a hard monimg s work, and all tho 
contrivances for rapid....shiftiuK of the <-amp. 

"Kverv article with ite own receptacle; <pult«l cottort 
haus for ulties and erockerv. into which when thrust and the 
etttoE drami they wen- snuE and safe. Sprins ftr*. with 
tilt and hoot to hook on behind, into winch to stretch the 
loES when trav.-lUnE at uiEht. when, wit,h my bullocks Ra,a 
ind Motet-, ami Seeta Ram to drive, 1 could yet over .Kl milea 
Irefore dawm, and ride...3 horses fifty more to breakfast. 

-Sometimes, but rarelv, I ha.l to adopt the slower but 
mont In.-curious mode of travelling by a palanquin. 

I found that !l years luxurious liviug at home hiul some¬ 
what spoiled me for the frugal fan) b' } *‘“'1 

k.uK tt<;otistom«t in my tont life. ... The fowls and mutton 
s3odun.mually tough, and ohupatto-s or thm tmloavenod 
nakcH a mi»<?rahlo substitute for bread • 

Davidson had always been a ktvon sportsman, and he 
invented a telescopic sight for target and gamt* shooting. 


'Chas FraHor-Tytler (1816-81); boi^h. 18*36412; Mgto. & 

• of Anderson’s of Mounie, and pr. bro. James Gutram ■ wife [ 4 ^ 1 


Hollr AhmiMlnaEar: bro. to Wm. K. -T.. survr. [472 
° i Oa^dwn ( 186-96. 218. 227, 239-t6. 276-9, 292 ). 
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BIOGRAPHICAI 


I>E L’HO.STE, Edward PatfjrHoii [ iti» 4^7 j. Bo. Inf. 
bapt. 1 a 8-03. d. 19 7 76. 

Km, 21-2-24 ... rot. as Hon. LtCol. 1 10 52. 

8ou of Brig. Solomon l>© L’HoaU- and Sophia Caroline* 
Destrac, hi.s wife. 

1829, ;?urvd. Narbada u, [ m, 123 ]. 

1831 2, Hurvr. with Henry Pottingor's mission to Sind [ .!.j \, 
2ii() j. Route books, MHlo. M 217, 218, give liis own routes 
and others “eolleeh^d from native information’' -—a Map of 
Sind, from Sukkur to Sea, mhio. 120 ( 1 ). His journal, 
preservtxl in um. Addl. mh. 14382, was pub. lio. Geo. Soc., 
n ( 22 c.l seq. ). 

Ik), (ko. Soc., I {9, 145 68 ), journal of mareb from 
Ahmedabad to Sukkur j j. 

DE PENNING, Josliua [ 11 , .;()4 5 :iii, 447 9 | 

Ghief (V)mi)iitor. 
b. Ghiiigloput, 9-H 1784. d. Calcutta 30 3 45. 

Appee. Surer. 1798; Sub-Asst. 180.5; re.sd. 1824; re- 
eni]). soo. Madras, 1823- 31 ; appd. Cle ( ompr. ('aleuttn, 
Nov. 1831 ; ret. .\ov. 1843 | 17, ',70 ]. 

Sou of PeOr Ik* IVnuing, sgt. of Ma<i. Art., .and Marie 
Sice hib wile, wlio were living at Iknidieherrv in 1831. 

m., fkmdicherrv, 18-6 10, .Mark' Kli/abetb Hvpolliite 
Gille, by whom he had 14 (‘hildren. The dosreudants of his 
son Geo. Alfred, b. 18.30, nt)W <*ondu(’t l)us}ness of Patent 
Ag<intH in Caleuttab His eldest dan,, ('aroUiie, who took 
after ‘‘the placid manner of lier motlier'* | in, i; ..' [, m., Cal¬ 
cutta, 23 - 12- 4ti, .lohu Graham, hd, dmn.. soo. 3 ; s ]. 

Solo('U'd ]>y kA'on'st for eh, of the new eoiiip 
oftiee nt (.uleiitta, and granted salary of Hs. 40(» 
ill addition to Madras })eiision of alnnii Ks. 80 [ 3 , 
33 S, /a/. |. Writes from Madras. 2 9 .31 ; 

“1 am preparing for (*ml)arlvatinn...bv dispobing «)f rny 
furniture and lauded property, and...! intt-nd to m.'ike a run 
post U> Ptaidicdierry to scf* my parents, and make some pro¬ 
vision for them, arid Iiojh^ to return in a wix*]; or U'U days at 
the mo,Ht. ... Not knowing if either Mr. Olliver or Mr. 
KoijSeiirode be at Calcutta, 1 am at a lo.ss wiiorn to apply to 
for securing me a small house or bungalo, or any place near 
your office for the accommodation of my family on my arrival 
at Calcutta, to which place 1 bhali be a perfect strangitr. 
and 1 have .a gn'at aver.sion to aii hot* 1’ -. 

Six weeks laOjr, jiassages being as difficult to arrange a.o 
in 1948, la* “met witli a seA't-n* disappoiut-nicnt in <*nd<*avonr' 
mg U) [n'oeuro a f)a..s.sagc...oii tin? Lord VVf Pentiiick. ... J 
kept myself and family in jierfect rciidimibs t,o embark the 
monuMit 1 .should olitain warning from tin* Marine Board. 
Day after day pa.'^sed without notice, till tlie evening that the 
vessel was to sail, wlieu 1 waited on the Si‘cn-tarv to the 
Marine Board...with a letter from Captain Moatgonicrie. ... 
After waiting...for an hour, I was di.smi8.sed with the informa¬ 
tion that the Seeretary and tlie. .Agent could not come to 
tt^rniH about the sum. required for my jiassage. 

“ l.)ispiriU3(i and disheartenod, 1 returned t<.) rny family 
who, with Mr. Oliiver’s four sons j in, p)i : iv, ^73 j our 
mirvauts, all equipped and ready for embarking, were waiting 
for the Hignal tf» proceed”’. 

Th(*y got away, however, the following week, and Dc 
Poiining writes irom Ha^ Hooghly, dih Nov., r(‘portiMg 
“arrival of Kedgeree tins day, on board tiie slup \GAUjrl()o, ... 
afU'T a jjasHage ot 20 day.s from Madms, which port we loft 
on the 21st ultimo j r; y»^ j. 33ie pilot eahnilahxs on reaching 
Calcutta about 18th or 19th instant. J am glad Uj say we 
are all well on board’”. 

Tile (*(jrrip. office Htartcd in 3.5 l^irk St., next floor 
to 800. [ 331 2 I, and Do Penning appurcntly ha<l 
quartf^FB in tht^ Bame iioiise. Ho aHked that oflico 
hours should bo “from 10 in tho morning till 4 in tho 
evening, allowing an hour or mon? for dinner IxRwoen 


tho liours of 12 and 2 , tliat is, when dinner is au- 
nourifn^fJ He insistod (fiat ho had accepted tlie 

appt. witli stipulation that ho should not servo 
beyond ( •iLlculta | 15 , 49 , 338 ]. 

On Evon^t's mov e uji-eountry at the end of 1832, 
Penning was h*ff in general cli. of corr. and 
drawing oflices, ainl authorizod to lake action on 
Govt, orders for whicli there was no time to refer to 
SG. Oil the comp, side lie was in\ahial)le, as tho 
8 G. at^knowledged more than once [ 04 , loi 3 . 108 - 12 , 
314 . 337 42 , 344 , 37 t J. tfioiigh there were occasions 
when EvfU’e.st’s unrestrained imfwitieiice threw un 
deserved lilame on tlie [latieril 1 )e Penniiig, as when 
there }ia<J been unav^fiidahle deJav in despat(*luTig 
the great thfuidolite by rivin* stiNimcr { 142 J. On 
.sevfM’al ficcasions, rrion'over, Oc I5*iinirig wa.s shar|)ly 
rejirimandt'fl for ivivting on his own r(NS|)oiisihility 
instead of making teflioiis ref. to th(‘ S(h | 434 5 ]. 

De Pf'Jining was respfnisihb' IVa* thf‘ cfun]). a,nd 
drawing olhec* st^lff, hut pr‘ot(‘sl,e< 1 at tht* addit ional 
fairden ilirow n on him l)\ Ihiri-ow's move'up-country 
j 127 8 , J 3-’ 200 8 , 332 3 , 418 J. 

H(‘ <a*gaih/,(‘(i traiismission of daily timf‘ siginds to 
Pt. W ill., fMitriistiiig the details to Ktvs | TI 4 3 . 4 O 2 J. 

arnx’ul of Bedford as DSt l. in eh. of rev. B\y.s. 
U‘d to S(nne friction, that wii.s partly rcino\ed wIkmi 
B edford toiik o\’er a,.s Stl.'s di'puly, leaving Dt^ 
J’tMining fre»> in t he comp, olhix' | 324 (>, 345 , 420 , .)37 J. 

After t-iui years at Calcutta be ha/anled an ap}H*al for rise 
«»f salary; “During tlic many years wliich it lias been my 
duty, as well ;is my best gratification, t(> corrc.spoud alnioat 
<laily with Vin), ... 1 have nc\(‘r yet liad (xicaHion to adrire.sH 
you on my luivato allairs, my einbarra.ssnu'Mts...()r my 
hopes. ... 1 know that from you...my com plaints.,, won 1 <.I 
meet with the mo.st patient attention. ... 

“I need not refer to niv former Beiaicey as Chief Assistant 
t-o Colonel I>a.mbt<»n, from the comrmuieeinent of his career 
until his death in 182.3, ... but rather found my claims...on 
the labour...ami per.se\emnoe of m\’^ later service-s. ... In 
asking for an incnxiso to my jiresent salary...l...n‘speet~ 
fully request...your powerful inlln(*nce...To enlargi; rny ])rf‘sent 
sfilary, whieh amounts to only tairnpaiiv's rufiees 49() 12-0 
--Company’s rupees 418, my pay as (diief Computer, and... 
78 12 ft, tbe..,p<*usion...for former serviei’t ...by permitting 
mo...beucefortb the .sum of Company’ riipe(*H 600, ... 

“fh)r....si\ Years a duty altogether tltstinct...tx» my own 
was pcrforrmal by me, ... tlie eliarge of the Surveyor Gencrars 
Office at ('alcutla. 'I’hat...Major Bedford shouhl liave boon 
Helected for mv .siiecessor is a suffii'ient voucher. ... Its duties 
have been diminishcid by the removal of the vast dejiart- 
inent of Instruments formerly athvehed to it. ... For these 
costly and deiicau* articli^s I was for years aceountable. ... 

I was directed...to give mean time to the shifiping in the 
river. ... The arrangernentK still in usr* are entirely my oivn ; 
the most difficult portion of tlie task was mine. ... 

“1 have hitherto received no remuneration...[ for ] charge 
of the Mathematical Instrument Maker’s estahlishmerit. ... 
Mr. F. Gray was appointed to relieve mo on an ajlowanoe of 
350 rupws |x?r mensem [ 1 24 j. It has since been tramsferred 
to Captain A. H. E. Ikiiloau ( 124 , 422 |. WTll it be deemed 
that I am unreasonalile in claiming for tlu; fifteen months 
...the same salary as was received by the former ? Day ajxd 
night I toilixi, with tho wants of a wife and eleven children to 
stimulate my exertions. ... Though, thank Heaven, I am still 
healthy, I am nevertheless an old man [ aged o7 ]. ... I am 
laliouring under a load of pecuniary difficulty. ... The children 
will be wholly unprovided for^‘ 


’ Slaif Wfian : PaUfUs Centenar/f Sappl, 6 3 1956. * DDn. 264 ( 238-9 ). "ih, ( 256-7 ), 13-10-31. ^ib. ( 269 ). ^DDn. 

307 ( 276-82 ). 11-8-41. 
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DURAND 


His appeal was warmly supported by Everest; “ I 

first became acquaiiit/od witli Mr. De Pemiing when 1 
ioined the G.T. Survey at Hyderabad...imder the late Lt.*Col. 
Lambton, ... who liabitually spoke of liim as a father might 
epeak of k sou to whom he was aft'eetionately attached. lie 
i(Wd my honoured predecessor when very young. Had 
been trained ui> imder his own eye, and liad so won his con¬ 
fidence by luH...inPdlig(mce, that he had become quite indis- 

ponsable ( m, J. — i^oi i- 

“I ventured U) point out to Government in 1K,H his 

peculiar fituesB to be placed at the head of my Computing 
Office I 1- employed under the Deputy 

Surv( vor General at Madras, ... bearing .still the same high 
character for efiicicucy. ... 1 could not iiavc brought* a more 
deserving servant b) the notice of Government, or better 
promotc^d the interest's of ray masters. ... 

When...! <]uitted (::alcutta...a. great addition was madi' to 
his...responsibility, and none to his salary, wliich contmned 
untii 27th l)(‘cmnber, when be w'as relievtal from t.lie charge 
11th Angnst ISIIV, ... When Mr. Barrow loft CaJcutUi on the 
bv Major Iknlford. ... Mr. De IVnning was ordered to take 

charge, of his establislunent. 'I'his really fornn-d no more 

a part (d the duty of (diief Oom|niter than of any other in¬ 
dividual ... He received no addition to hi.s salary, ... and held 
the charge gratis until tlio .".th Novcmlier ISHS. ... Mr. De 
Ikmiiing is right in designating this a most trying duty [ i -/> 

“TIh* i** mail. ... (iiu;uml>pi'e(t with 

a larmi faiiiilv—7 uninurrii'd darn'liWr.*: and -t soiia. all uu- 
nrovidad lor,'and lookrnp np P) liim lor Umir niamUmanco. 

Govt. Kaiictioni'd an increase ul Us. 100 a inonlli. as a 
personal alloo., not to be ante-dated'. On liyiord .s resn 
Do renniiiK reswned eh. of soo. ir.irn .11 ■ 12-11. and 
till KviTost's return to C'aleiitla on 20lli Tsov. 18-ld- -VImt 
saiUiiK for Europe Everest wrote him a svuupathetio, ap^ 
pree.ativo letter of farewell; "You haw had a most 
arduous duty to perform, and...you have discharged it 'Velh 
1 have ofPui d(‘eply sympathised willi you, and wish 1 could 

have bt'ttereil your circumstani-es’'''. , , - 

'I’his (smtrasts etrangidy with the [letulant rotuiki, so 
typical of Everest, that T'oor De I'cunmg received a few 
iSuths before, having unwisely signed the title-page ami 
chart of one of the reports oil which In* had ivorked 

“1 observe that all the plans are signed .loshua -L»e 1 i nning, 
in ehargo of Surveyor General’s Omec’, which is erroneous. 
l«-cau.se I am in e'harge, ... and your siiccilic do.sigriation is 
‘Mr .loshua Do I'onniug, Ghief Comimter. m temporary 
ohargo oftho Surveyor Geueral’s Ofiiee at (ho IVeBideney 
“AKhough during the lifetime of Lt.-(-oloucl Dinihton, 
you actually were entrusted,..with...much more individual 
respon8ibilitv...tlmu iu this instance, yet when, I pray ymu 
did you ever venture to sign your name to the (..J. Suryev 
plans," or to thrust your name promiuently forward iii tlie 

'^'^“No^de'viation from the form and stylo of tlio volumes of 
the General Kejx.rt and -Maps adopted by Licut.-Colonel 
I-Amhtoii shall lake place, except such as are expressly 

°”‘Thavo Stred the books to be unboimd. and rebound, 
that the title pagos may ho reiilaced, and the 8th ’® 

uniform in appearance with the others; also that >our 
Bignature be cnLd from all the plans, iu order Ui leave nmm 
for that of the Suporiutendeiit (*. I. Purvey ol India [ - J. 

From tlie time of tho SG.’s rotiini to Uvlcutta, 
Do Ponning had no duties outside the onice, 

holding eh. till his doath, whon tho DSG. roj>orted, 
31 „ 3 - 45 , “tho sudden doniiso of Mr. J. Do Ponning, 
who expiroil yosterday after 9 Itours illness”*. 

Hia widow was loft with a heavy burden, and TOtefl, 
25~4"46 • “Tho late Mr. De Penuing has left a largo family 
oonaisting of six grown-up daughters and throe sons , one of 
the former and two of the latter being still at school, Tho 


oldest sou only was able io earn a livelihood, hut...lately lost 
his situation by tho ahohtioii of the mercantile house of 
W. W. Robinson & C/O., in which he was employed, so that 
our present only means of support is a pension of one himdred 
rupees per month...from the Uncovenanted Service Famuy 
Pension Fund, to wbicli my late husband had beon...enablml 
U) subscribe by maintaining tho strictest economy in his 
domestic establishmeiit. i r • 

“This pension, whioli must terminate with my life, is... 
inadequate for the support of six daughters and three sons, 
and for the education of tho thrts^ youngest. ... We occupy 
a house at jjresont nominally our own, for which we pay no 
rent, and which my late husband purchased. But the 
expense of enlarging the same involviMl him in a heavy debt, 
amounting to about seven thousand...^up(^eH, ... leavmg me 
no other alternative but te dispose of tlie house for tho 
8a,ti.sfactiou of my creditors i t c 

She a.sked for compassionate pensions for lier daughters . 
Waugh replied tliat he had thought Do Penniug had left 
his family well provided for, but regretted that there was 
little hope of “obteiuing any pensionary provision whatever 
for vourst'lf or amiable daughters’'. He pointed out that 
Govt.’s power to grant family pensions was “strictly hmitea 
to the iamihi^s of tliose who are killed on service, or m tho 
execution of their i.Inty”. He could only suggest that Mra. 
De Penning should address a petition to tlie Court of Directors, 
sending oim copy through himself, and another to Kverest. 
He concluded with pious wi.slies for the eldest sou s success in 
finding (‘mploymeiil \ 

DlMwVND, Uonry Marion, Bon. EngrR. 

])., OoLihindon, Franco, fi ll 12. 

<1. 'ronk, nr. f).l. Khan, 1 1 71, mt. 

2/1 A. l2-b 2s ... M Gen. l -h't>7. 

Bon of Col. the Hon. Henry Percy, cb., 14th Lt. Dragoons, 

and deanne Durand. , 

m 1st,., Meerut, 28 ;V-43. Anno, dan. ot M Gen. Sir John 

MiiOakhil. KCii. ; sho d., Mhow, 2S-8-A7, agi^l ^ 

m., 2 ih. 1. 18.">y. Emily Aiu'imla, dau. ol h-A. yinut, ot 
Shrewsbury, widow of Rev. Henry Stedman, Item Eccl. 

' ed. Addiscombe. IS27-8. on. 1858 ; Kosr. iSte, 

Tj\B ' IMJ* '■> Hodson, n ( H)7-8 ) ; bio. M Otn. H.M. 
DuranJ,* by bis son, Henry Mortimer^ pub. 1883;( (molly 
( 88/1.71) ) ; Pun](ih Insc/ois. (Ihi-’i ). 

Attraotoii kvorost.’s atlontioii in Maroli 18L8 as a 
young oilieor undor iiiRtm. [357 - 1- Saihui lor India 

Got, 1829; Khipwrookod at Capo ; arrd. Calcntta, 

‘> 0 - 5-*'>0 Not available lor trrs., 18.10 [318 , 11 .. 4 .]. 

1834, Asst. 8 upt. Eerozeshah canal [ (>5 ]. Bubtmtting 
Bvye. and reports on drainage ol swanqis nr. Della, 18.18. 

Several times r.S. to 00 . a a t 

July 1838, Ev<‘rest applied to go. for his appt. as Asst, in 
QP’m fil office” “Tlie 8ll^ve^a>^ General, ... finding lum- 
^^CovcnvortX'liad ap,.licd a d.-imly te asuiHl- him .. 
and l-ord Auckland at once named my father aa 
man for tho duty. Cukmel Everest agreed, aml-.a 
wrote - ‘Itely upon it, Durand, hero is an oi«umg. Iho 

Xl of von' valnc is nniversal in the Lord’s camp, ami 

Evorost 'would bo delighted’. ... Before he eould join the 
Survey ..another and more proimsmg opportunity iiieiwnted 
itself-...Secretary to the Sudiler Board of Itovenue, Bengal 

^ -'‘‘At tho end of September 1838 my 

was to be attached to tho advancing forc<.‘ ( Arm> ol Indus ) 
nft of the Eugineers chargetl, in. addition to their ordinary 
“utio^wit^^-^te work of the Topograjihical Department- 
mirvevs of fortresses and the hko . r r ^ « 

Wfth Andorson. n,tpd. to tho Ann.y of tho InduB 
which marched from Forozepore. 10-11-38 ; syy. of 
^uto through Sind and Bolan Pass - QuetU- 


» DDn. 475 ( 14 - 7 ), 5-8-43. ‘ DDn. 


> DDn. 402 ( 189-92 ), 9-12-41; Mil. Plk- >• *‘"®’ 

471 ( 137 ). ‘ Wm. had d.. n-3^4. aged 19. * “"Durand ( 37 ). 

Indo-Afghan border, 1888. • SG. to Mil. Dept., DDn. 34- ( 213 & ). 
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Kaiululuir — Gha/m [ 246 , 2 S 2 , 360 ]; at blowing up 
of Kabul Gat(^ Ghazni ( Sandes, I, 272 ). Sketch 
of Ali Masjid, mrio. Misc., 7 O 39 | 417 , 446 7 , 468 ]. 

PS. to GO., 1841 ; Coiimr. in TcuaRst^rim, 1844-6 ; furl., 
1847 8 ; Sikli War, 1849 ; variouR pol. appts. incliidod ago. 
ludorc, 1857 9; Foreign Soc., 1861- o; Viceroy’s Council, 
1865-79; i/j. Punjab, 1870-1. 

Died of injuriey received at Touk by elophant bowdah 
being crushed under gateway arch ; mi. recorded on gate. 

DU VEHNtrr, Jainn.s Smith [ in, 440 i ]. Mail. Ini*, 
b. 26 403. d. 2 -^ 1 1 72. 

Eur. 2-5-23 ... Capt. 31-10-43 ... Ht. Lt. Col. 

•4-1! -56 ; rot. 21 -4-57 ; Hon. Col. 29-5-57. 

Son of LtCol. Abnini Du Vernot, ra. Miriam his wife. 

ra., 'IVuro, 20-S -38, Eliza Laviuia, dau. of IkMij. Mai tiudale, 
of BruuHwick Sq., Ix»ridou. 

1828, appd. AhsI. Survr., Malabar [ m, 114 ]; 
1830, with party to Madura ; 6 mo. leave to Nilgiri 
Hilly on me. from Lst July; 3 12 32, to cli. Hyderu- 
bad svy. ; way clioHon on my arrival in India for 
the Survey Dopartmont. ... T served witli Major 
Ward as his first assistant in tlie provinct^s of Malabar, 
Trichinopoly, and part of Tonovelly [ 250 , 361 ]. 
When in cliargo of the Hyderabad Survey 1 surveyed 
the cirears of Naldrf)og, Kulburga, Mallangoot, Eil- 
gundil, and...the wesU-rn boundary of the Nizam’s 
dominions between Sliolapur and Jaulun. ... Over 
those tracts...! exUmdod a series of sef'ondary tri¬ 
angles, and calculated their latitude and longitmie 
etc., ...and 1 hav^e myself taken uf) the detail of 
about two thousjind square mih's ( 256 , 368 ]. 

“1 pi^rtornied tiic triaiiguiatiou and directed detail of the 
field work -requiring groat exertion and constant exposuro, 
being unassisted, ... so that I was for .seven months in the 
year, from day-light till niglit, exposed to the ray.s of the sun, 
oithor on liorscback on the inarch, or on hills observing. 

* On returning from the field my time was entirely occupied 
in bruiging up the account of my work, and...! had not 
transmitted the plans and papers...before the season had 
arrived to resume field operation.^”*. 

Read. 13-2-36, and whilst on furl., May 1836 to July 1839, 
applied to SG. for appt. to ots., explaining that ‘hli.sliko 
to India induced me to throw up my appointment at Hydera¬ 
bad and return to Euro|)e, in the hope of being able to resign 
the (bmpany s service, but, disappointed in my oxpooUtion, 

I find 1 must return to India at the expiration of my furlough 
in April 1839, and, having been employed in the Survey 
Dopartmont for the last eight years, and for throe years 
under your immodiato orders, *... I now roquG 8 t...that 1 
may be re-employed...in charge of a Survey. ... Ple«a 8 e 
address to J. Du Vernot, E.sq., Stoke Villa, Devonport”-. 

Everest, want^^rl recruits for the UTs., and though 
the batt. alrea'ly harl .six officers ahsiMit, Madras 
Govt, agreed to the appt. ; “Capt. Du Veriiet” 
writes Everest, “though uncpiestionably a very able 
officer ill the topographical operations...under the 
Madras Presidency, yet lias nev^trr been employed in 
tile optrrations of tlie G.l\ Survey, which latter 
require a nicety not nwded...in the former. ... Until 
practical proof bo afforded, I cannot consider myself 
warrantMl in recommending his advancement to... 
Isi asai.stant”•'* [357i 3^7 ]. 

Official notice of his appt., as 2 nd Asst, on Ra. 250 p.m., 
18-3-40, found Du Vemet “employed on the survey of a 


new road from Mailnis to Bombay”, and he did not roach 
Dobra Dun until 29 9-40, He spent the next four months 
at Meerut, laid up “by jungle fever caught at Debra. Since 
my return from furlough in 1839 1 have been six months 
with the 24tli Regiment n.i., when I was trarisfeirod to the 
2ud European Regiment as fourth Lieutenant, being the moat 
imfortunaUi officer of my rank in the Army. 

“In January 1840, my services were placed at the disposal 
of OoverTiraent for...the G.T. Survey of India, but I did not 
revive orders until May, when, owing to the lateness of the 
season, aiid..,iu(‘lcnieu(*y of the weather, with the accidents 
that befcl me eu-routc, viz., the sinking of one boat, ... by 
which I lost almost all my property, and narrowly escaped 
with my life, being a Irmg time in tlie water, I rlid not succeed 
in joining the head quarttus of the G.T. Survey mi til the 
latter end of September, when it was proceeding to Sironj*. 
At Kaliana I Avas taken sick, ... and did not recover my liealth 
sufficiently to euable me to take the field until February”. 

He begged that this explanation of his delay in taking up 
his appt. shijuld he accepteil, for if he was now sent back to 
his regt., ”1 should utterly ruined, my losses ou the river 
ttigether w'ith travelling expenses amounting to Rs. 5,000, 
and 1 would not. get back to mv regiment undei- two thousand 
more. Government did not allow me my salary until I 
arrived at headquarters”^. 

Evert'st a( 5 Ce])t 4 *d liis explanations, and told Govt, that the 
‘illness which preveiitetd linn from joining me from October 
to Fehruarv...wa 8 one of those...(!alamities from which the 
most robust constitutions are not exempt, ... His boat on 
the Gauges was ou twm occasions wrecked, and himself and 
family drenched for hours iu the water. ... He had after¬ 
wards so long a distance tei trav(*l by land in the months of 
August and *Septcmhei% th<? two most unhealthy of the year, 
it is...not matt^or for surprise that the Captaiii had a severe 
attack of fever, hut that he should so easily have got over it*. 

8 (m 8 on 1841-2. dojnited to sUvrt tlie lorigl. series 
coniiocting the nortln‘rn ends of the G(. An* iind 
Biidhon Mordl. series tliroiigh Garhwal and Kvirmuin 
[ 64 , 320 , 377 8 , 382 ]. FR'erest was far from satisfied 
with the first season’s progress, nor did he afiproinate 
Du V’^ernet’s excuses for poor outturn. He was, mon 2 - 
over, offended by Du Veniet’s objo(;tioii to ilio 
iiieonveiiieiice “of attevnding offieo...at ilatipaun. ... 

J lia VO... token a liouse at Debra, and have now two 
on my hamis. Should yon...take me from my present 
work and order my attendance at llati})U,Lm, I shall 
he obliged to hire another, and pay 800 rupees for 
the use of it for two months. Houses in tlie iiills 
being lot by the season only. ... 

“It would bo agreeable...could I couvcuiently Jive at 
Hatipauu, hut iu the ctise of sicknens it ih tx^yond the heat 
of the Surgeon at MuHsoorie ( 440 J, and the medical officer 
in charge of the Survey at Dobra could not, except on some 
very urgent occaRion, leave hia patients there. 

“Last year I paid 8 (K.l Rs. for my house at Hatipaun for 
the space of 5 months, but my salary is wholly insufficient 
to meet such oxponsevs, and, jfrom experience, it is too far 
out of the way to reside there. As for marching a distance 
of 8 miles daily to attend an office during this heavy monsoon 
weather, it does not ap|>ear to me reasonable. ... Jiatipaun, 
however, agreeable as a residence to you, is most incon¬ 
venient to myself, and doubtless generally to those conuootod 
with the department. 

“As I can perform any calculations you may de 8 ire.,.no 
less satisfnetorily at Dobra as on the hills, I hope you will not 
press my attemdiuKje at Hatipaun”^ { 160 ). 

Everest replied that as Du Vemet’s own comps, could 
not bo heavy owing to his small output of trign. ho might 
well have assisted in the general comps, of the Dept., but 


„ ... ‘ 326( 304.J ). 23-6-37. ■'Dnn. 402 ( 7 9 ), 29-2-40. ‘SG. and Rotmy reached 

^l^npur, Sironj, Nov. 1840 [ itx,]. i DDq. 435 ( M-4 ), 17-3-41. ‘ DDn. 402 ( 130-1 ), 18-3-41. ’ DDn. 43r.'( 112-9 ), 
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while recognizing the difficulty about house accommodation, 
objected to the tone of Du Vornet’s letter, and his assumption 
to 8 f)eak for the rest of the Dt^pai-tmcnD f i()( ' ]. 

Du V'eruet made better projxress fua aeeoiid aeaaon 
and rec'oaaed at Hatlii|)aon durinj^ when Everest 

reedd. him for promotion to 1st Asst., on Rs. 618 a 
month, refnsing to spare liirii for tlie newly formed 
canal dept, of Sind [ 70 1 , 2^0 |. 

Promoted 14 6-44, Du Vern(’(t continiUMj work in 
the OTS. for the next ten yenrs, but never became 
a precise (d;) 8 erver, being more intereated in tlie topo. 
work. He found it dillicult to work under Waugh, 
and after tr. to prineijjal trgn. in Assam, rosti. in 
1853, lor tr, to Telegraphs in Burma. 

EG hVRTON, John Francis. Ben. Art. 

b. 10 8 10, d. Ferozepore, 23 1-46, of wounds 
received at battle of Ferozeslirdi; Ml. 

2/14. 16 8 26 ... Capt, 3-7 45. 

Son of Rev. Sir Philif) Grev-Fgerton, Otli Bart; n'ctor of 
Tarporlcy, and Rebecca his wile, dau. of dosiae Du Pro, 
ofWilUni Park, Bucks. 

cd. AddiHconibc, 1824 6 ; no record of marriago. 

JiAS ( rnn. ), vii ( 168 ) ;iIod 8 on, 11 (125) ; Punjab In.trpnN. 
(914-100 ). 

22-12-35, ap}>d. Ptov. Siirvr., pargana Pliarkaya, 
Mongli^T, extending into Bliagalpur [ 178 , 183 4 ], 
Sept. 1838, tr. to jvirgana Kijli, of Midnapore 
Dist. [i 86 n.i, 1890.3 ), whore ill-healtb compelled 
him to take leave to Europe. 8 8 39 [ t86, 189 91 . 
208 , 347 , 3<^4 5 ’ 3 b 8 ]. 

9 9-36, Hubinitlcd I’rorn Mongliyi- a “Survey Calculation 
Table ”, a fcMUii of “tra\ ciHe t;iblc’\ 'fhoiigh the Mil. B<1. 
declined to pub. it oflicially us Boileau s I'ablcH had alroiidy 
been adopted in W'eHttu'ii Provinces, t]gerton’s tables were 
printed, and UHe<l by hoihc n‘V. 8uivrH'4 [yj.n ^22 {. 

ELLIS, George. Ben. Art. 

b. Cawnpore, 15-4-06. 
d. Mussoorie, 26 11-43. 

2/Lt. 6 -6-23 ... Capt. 22-2-41. 

Sou of Robert Ellis, of Boulogne, Col. of 25th Lt. Dragoons, 
and ELiza bis wife, 

m., Ikiuares, 18 -11-34, Anne Charlotte, dau. of Lt.-Gen. 
Charles Boyo, Bo. Inf. 

ed. Addiscoube, 1821- 3. Hodson, 11 ( 131-2 ), 

17-1. 37 , appd. to cli. Tiw. svys. in Monghyr, and 

later to Bhagalpur and Kajrnahal [ 178 , 183 - 4 , 347 , 

364-5 j- 

Get. 1840, tr. to cli. of svy. in Upper Assam, but 
on the journey reported sick, Gauluiti, 15-11—40, 
and granted 4 mo. leave ; extended on me. to the 
Cape for 2 years from 1-3-4U [ 204 , 368 ]. 

EVEREST, George [ n, 396 ; ni, 441-6 ] 

Ben. Art. 

b. Greenwich, 4-7-1790; 
bapt., St. Alphege ch., 27-1-1791. 
d. Bayswater, 1-12-66* 

Uout.4-4-06; Capt. 1 9-18; Maj. 25-7-32; UCol. 

7-3-38 ; rot. 16-12-43 ; Hon. Col. 28-11-64. 


STS. 1823-43; S(,'. 1830 43 [314 4 

2 nd son of Lucetta Maiy and Wm. dVistram Everest, 
solicitor Ui both Gi’ecnwich and Chelst‘-a Hosps., who owned 
an eataU'- and biiill* hoiiae at G worn vale, nr. Criokhowell, 
CO. Brecon. Their 5 son.s wciv b. at Greenwich [ rn, .p^i n .3 J. 
Of these the 3rd., Rolit. [ ]. was army chpn, in India ; 

the one dau,, wdio never inarritMi, bmi Shetland ponioH. 

Geo. in., 17 11 46, Emma, dau. of Thos. Wing, barr. of 
Gray’s Inn; she d., 1890; tlicir eld. son and last surviving 
doscendanU, Lancelot. Eeildiiig Everest, b. 28 .j o.'t, d. Hamp¬ 
stead, 1'4 19,35, leaving impub. memo, on hin father, cjuotod 
here under ref, i.fe. ; tliis record;- that the family jironounced 
the name Eve rest f viii j. 

ed. HMG., Marlow and rma., Woolwich. 

Fits., 8-3-27 ; Fit as. ; 3 lu.s soc. ; fros., founder member 
18.30, VF, 1863-5 ; friob.'’ ; cb., 26-2-61 ; Kt., 13 ,3-61*. 

DNB.: DIB. ; Enry Brit.; Markham ( S.3 95 . 101 ); RS 
Pnx]^., xvi, 1867-8 ( xi-xiv ); AMS' ( inn. ), xwii ( 105-8 ); 
JUGS., 37 ( cxv-viii ) ; TIGS, Progn., xi, 1867 ( 185 -8 ) ; ASB, 
Progn., 1868 ( 25 6 ) ; Hodson, ii ( 145 ) ; li'K. 

Auth. uf Ac^ounl of the Measun /Nent of an Arc of 
the Aleridian, London, 1830 —-Account of the Meennirc- 
nient of 'Pioo Sections of the AieruiUmal Are of Indian 
Loinioii, 1847 —A Series of Letters addnoised to 
the Duke of Susse^j'^ London, 1839—.Address On the 
Geodetical Operations in India^ British Assoc.'iation, 
1844. 

Ami. India., 11- 7 06; on mil. .s(‘rvi(‘e in Java, 
making oerasional svys., 1812-6 [ ri, 137 -8 ]. 

March to Sept. 1817, cleared f<»r nvgn, Bengal 
rivers lehamati and MatAbhaiiga — 1817 8 , on svy. 
for visual hdegraph GalcuIBi to Chunar [ in, 208-72 ] 
—“Get. to Dec., survd. ronh:^ Chunar to llydorabad, 
wdiere he joined LaTnl)ton 28-12 18, liaving been 
nominab^d 25-11-17 [ xii, 225 , 353 ; iv, 33 O J. 

1819-20, on trgn. e. of Hdbd. f in. 229-32 ]— 
1820 -2, leave on me. to Cape, rejsorting on Lui CailJe’s 
arc [ 111 , 443 ]— 1822 3 on trgn. longl, series to 
Sholapur [in, 231-0 ]. 

1823, app<i. STS. on Lambton’s death [ iir, 308 ] — 
1823 5, extended Gt. Arc from Berar to Sironj 
[ HI, 242 - O ]. 

BGO., 14 10 25, furl, on rnc., s^iiling from Calcutta, 
11-11-25—-deputed to supervise design and pur¬ 
chase of new insts. [ ill, 2 ,;| 6 , 200 ; iv, 45 ] — visited 
trig. svy. in Ireland — pub. acet. of Ids rneast. of 
Gt, Arc, 1823-5 [ m, 24 O, 257 ] — Memoir to CD. 
on conduct of svys. in India, Limmington, 20-10-29^. 

25 -8 29, nominated so. a.iid STS. of India ; left 
England »Juno 1830, arrg. Calcutta 6 10-30 by ship 
Cornwall i-is^xuneA oBi(‘e 8 th Oct. [ 1 , 12 , 3^4 .!• 

Employed Calcutta till Dec. 1832, organizing comp, 
office, workshop, fd. units [i 2 - 3 , 351 J—overhauled new 
insts. and devised others from old stock [ 136 -.} 7 ] — 
riK^asd. liase-line along I>arrac;k])ore road [ 48 - 50 ]. 

Wrote prof, papers on azimuth obsns., corapensution bars, 
barometer pump [ 4.S Ll'5 Li 8 f; ]>r(>parc<l tablf3 of 

clogu 3<'8 Irom his 1st ConstuntH, ./ .{AH, n, Mjiy 183»1 ( 2/1 ). 

Obtained inercaso of salary from Rh. 1,500 to 1,8(M) oa 
grounds of holding two posts, but refused special mil. rank. 
After long corr. tibtained authority for boat allco. of rank— 
or equivalent—throughout absonoo from t -aicuthi [ 328 - 9 ]. 


> l)l)n. 435 ( KK» ) 10-8-42. ^ B. to on. 1 1-8-37 ( 10 ). Siddons poititH <>ut errors in EKorton's m.u. 36/42 ( 168 ). 

2;^l-39. “BHC. kl2-4I ( 38 ). amending appn. for leave to Dari.«>Ung Mmr. St. An.in;w s ; l>yy 

photo, in 61m Epic of EvercM. 19.54. *a gt. noph.. Sir Gcoflrcy T^iylor ( b. lyO ), I'WO ( 78 1 ■ OM “8 lO-ife 1.5-1‘>-49 
InHtituteof Great Britain. ’Refused kt. hood on ret., waiting for on. bm. Addl. ms. 14.18 ( ) , . - • . 

•At R. XVII, 1833 ( 93-106, 189-214); OUanitigs in Science, ra ( 126 ). 
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Dec. 1832, having sent new parties into the fd., 
and office by river for Mussoorie, loft Calcutta by 
road with Wilcox, 24-12-32 [ 24 . 142 , 163 , 474 1 
I’icked up his bro. Kobt. from Ghazipur, reached 
Mirzapur Ist Fob. and marched on 6 th to inspect 
Budhon Series at Saugor [ 01 , 314 ]^. Ihon visited 
Bossenrode in Gwalior, and reached Agra about lOtli 
April [ 24 - 5 , 460 ; pi. 3 ]. 

Tills was his first visit to the country whore 
ho was to spend the next 8 years bringing the 
Gt. Arc 500 m. from Central India to Himalaya Mts., 
and he was now to select a line across .Jumna plain, 

and site for base-line f 25 50 ; [>1. 4 ]• 

Hoaclicd Musaoorie early Alay, before his oiBce» and eshl, 
hinisielf at The Park, nr. Hathipaon about 3 m. w. ot 
MiiHSoorio, an estate bought from Gen. VVliish [ nj, AMU 
in IJec. 1832. The house standing about 6,500 feet above the 
80a, became his summer bdqrs. for the next Uvn years [ ill, 
pi. t; IV, Ay^~A^ ]• 

Though his immediate interests lay with the 
GTS., and particularly tlie Gt. Arc., lOverost was 
responsible for svys. of Madras and Bombay, and 
hari already taken the Hdbd, topo. svy. and Bombay 
trig. s\^. umlcr lus direct orders, lie hati no hdqrs. 
deputy ; De Penning looked after the Calcutta offices, 
and MorriBon, the Begr. held cli. of the fd. office at 
Dohra Dun [ 165 ]. 

Fd. season 1833-4 was of critical importance. 
Leaving Mussooric 2-11-33, Fa'crest selected site for 
basodmo of Ikdira, and then moved down to 
Agra to start detailed solci tion of stations for (.> 1 . 
Arc. Sending Wilcox s.ward into Gwalior, ho perso- 
nally directed oiierations n.wards. Progress through 
hilly area was simple, but apfiroaches to Delhi and 
the treo-covored plain to m., with atmospliero thick 
with dust and smoke, taxed all his ingenuity. Even 
with scaffolds for observer and inst., and polos for 
burning lights, the choosing of stations and the clear¬ 
ing of rays between them led to one disa])pointmont 
aflor another [ 27 - 3 S ]. 

“The diiBculties...[ were ] overcome...by mirenutUxl pati- 
once ami detorrainod perseverance. Th.e toil...waH excessive 
oil me in particular, for 1 not only had to direevt the whole 
machinery, but to take all the oliscnuitions myself, and, as 
them were ohiefly Haweoii night-lights, my rest was inter- 
rupUnl at all hours. ... 

“Oil others the laliour fell light in comparison, for when 
the period of after-midnight observations was over, whether 
in failure or success, all save mys<df retired. ... But...I had 
to...prepare fresh instructions to the out-parties for burning 
blue lights on the ensuing night—to see those letters sealed 
myself—and each distrihuUxl to one of the messengers 
paraded for the purpose, to whom I myself gave instruc¬ 
tions. ... 

“My hours for meals were irregular, with those for sleep. 
Every penaonal comfort was thoroughly abandoned. ... 
Every thing was made to give way... to the work of the approxi¬ 
mate" series. The business of the Hurvoyor General’s Office 
was tranBtu;tad...in such intervals as I could snatch, ... and... 
between the 16th December...until the 6 th AprU...! never 
bod one leisure hour**’. 

Litervisibility had at first to bo tested by trial 
and error with blue lights burned at distant points 
on pre-arranged programme. Bad weather and inter¬ 


vening obstacles interrupted these programmes, and 
Everest’s patience was sorely tried. Ho stung his 
best workers by caustic reproaches ; he poured out 
streams of biting words that could hardly have 
stimulated eager co-operation, but ho never seemed 
to rouse resentment. Ho writes to Joseph Olliver, 
his oldest and most capable asst.; 

‘T reaUy am at a Iohh how now b> proo(x>d. Ab to making 
blue lights Bufficiont to meet such a reckless aud waution 
exTxuiditure, it is quite out of my power. ^ 1 dare not put a 
blue light into the hands of »my of you. You 8 cem...to think 
tlusy grow like grass, and that all you have to do is to put 
them at top of a pole and sot tire to them, just as you would 
to a whisp of straw. 

“How...the work is to proceed T do not know. I supixise 
th(? only way is for me t-o go quietly into McKWiit Cantonmoiits 
and hm’vc you to recover the uhc of your senses, for it seema 
you will not abide by my orders, but.—ixdl mell—helter 

skelter_foul or fair—away go to damnation and destruction 

the only means we liave of getting through our wxirk. 

“You all se<nn to me to bo right stark-■ 8 taring--ma^ 
Nevcj* was a worse evening, ... 1 ci)uld not sw five miles in 
any <liriX'tion. ITe hum was obscured at 4 o’clock, and by 6 
theie wavS not a vestige of him, and that is the kind of at¬ 
mosphere in w'hich you choose to burn blue lights. 

“ Well_here we must remain, I have superseded Mr. 

Dove by Cbitakatun [ khala.n 1, who I dare say wnll do 
right. 1 have simt out Mr. Keelau to charge take of the 
station from the Saini bedlamites. When I have done with 
these tw'o .stations, 1 shall be at leisuie to turn my attention 
to you, and unless 1 n'ceived some assurance...that you will 
not }>lay the fool in like raanner again, I shall certainly adopt 
e((ually strong meaBurcH to yon. 1 would rather avoid that, 
not oiily bocause 1 do not wish to mortify you, but because 
I am loth U> do anything to bring into disresja^ct the character 
ofmv Chief Civil Assisbuit [ zy, 373 A - 

He wTites again two nights later, but it may be. wondered 
if poor Ollivor appreciated a point that Everest obviously 
chuckled over; “1 give you credit, for your good motives, 
but injudicious zeal is like what Captain S. tells us of the 
Esquimaux who, when one of their party w^as dying from & 
surfeit of eating w'alniH and lying helpless on the ground, 
stufled him j^erforci' with walrus fat, in order to prevent liis 
being himgry, and killed him of course-*”. 

Olliver must, indeed, have been the most patient of men, 
aud he could hardly have endured a mon> crushing snub 
thou Everest’s re})ly to a suggeBtion that Rossenrode deserved 
some recognition for his excellent work, “1 do not require to 
be reminded. Pray mind your own busineBS^’’. After all, 
RosscnrcKlc had been working direcjtly under Olliver | 58 n .3 ). 

Work acroBB tho Juirina valley proceeded much 
bettor after the introduction of tlie ray-trace system, 
deviseii by Everest himself, that obviatod the groping 
by trial-and-oiTor [ 77 8 r ]. I n the end the results 
of tho strenuous, hoctii', work of tho last four months 
had proved, writos Everest, “an unbounded success, 
whitdi enabled me in a liand over hand stylo to bring 
the approximate^ series by the end of April finally 
up to the base-line traced out in the Dun in the 
preceding November ; and by the end of May to have 
every siU^ sidocted, the necessary height of €>ach tower 
detc^imined, and two angles at least in every triangle 
actually measured® ” [ 36 8 ]. 

The rains of 1834 were again spent at Hathipaon, 
much of the time being spent on the design of towers 
to give obsn. over trees and buldings across the 
plain [ 82-3 ]. Everest would not have elaborate 


* Dates suggest several days stay at Ghazipur. 
( 178-80 ), 5 -3-34. ^ DDn, 173 ( 285 6 ), 12 6 32. 


^\arr. 1833/4 ( 60 -2 ). 
^Narr, 1833/4 ( 45 ). 
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sia,irca.s<^s ; ‘'Wo of tho Trijj^onorriotrical Survey are 
use<l tt> aBconcl by eoriimoii laddc^rs, and are quite 
ready to undergo a little persoiial iiKioiivenieTice 
rather than put tho State to oxfKMiso* 

At the eloso of tho I’ains Ik^ niadt^ a long-planiMRi 
trip into the hills, fixing stations at Nag 'I’iba, .‘list 
Aug- to r)th Stqjt. “ Kedarkanui. c. 12,o40 h‘Ot, 
17th to 23rd Sept. —t-liaur peak, 4tli to lOth Oct. 
1834. Me took obsns. to snow peaks and sktdcliod 
their prolihv, and described the rottks, plants, and 
tixMis at his lull sUitioris [ 3'^^ )• 

Godfrey Vigiie [ 17 .; j of Tru*eting hirri on the ('haur; 
‘I Htarted 1 from Simla ] across the inoiiiitainH for Miih* 
soorie. ... On the* way...my ctnnjianion and myself reeeived 
an invitation from Major Kverest, Surveyor General of India, 
at Unit timi? on the Oliur, eondiic.tin^ the grand trigono- 
iuetrit 5 al wiirvey, and of whose hospitality I shall evt‘r retain 
a grateful reeolliMjtion. ... 

‘’The eamp of our host wa.s perclied as near as possihli' on 
the very top ', and (»nr chief ohjeet was to ke<‘j) ourwdve.s warm. 
The tent iu which we dined was furnished with a...stove, 
and the entrance earefully closinl against air, whilst ue (Irani; 
our W'ine, and tnlkrd to n late hour above lla* thmds. 

“Ou th(' huce grani(.r' rtjcks that formed the viuy ape\ ot 
the moimlaiu, tlie lalj('mrei>. in atlrirdinee had for?jie<| a 
platform vd loose stsxies, ... and in tin (•('tit*'! tln*y had 
planted a mast as a mark for the sui-vey. Srnci’al tluit they 
had previously raised on other summits were visible only 
by the aid of the theodolite, and a powa'rful heln.trope (in 
Tlie at Sahar'aiipur in the plains) might ...ha ve rellecteii the 
tain’s rays t/ovvards ijs from a rlistanee of .sixty u*ll(’S. 

" \ can ni‘V(‘r forget the glorious vu'vv of tlic snowy range, 
ttome Bixtv or srneuty miles from ns.,.a.s tin' morning broke 
over the sacred peaks of dumuntri and Ga,nguti-i. ... 

‘‘'riic entire range of the liinndaya up<ai whose mo.st 
eievatiMl jutinacles { UO 2n,ttd0 fei't ) the rose-eoioufXMl light 
.seemed to pause before it ventuiv'd into the yet gloomy 
atmosplu're to the southward of it was exti'uded from \M‘st 
to east as far a.s tht> eye could r-raieh, rrMting ilsilf liigh and 
magniheontly above the great valleys at its base like the 
turbulent billows of an inland aca-^”. 

During t\w cold vvoathor of 1834 5, Evorost luvd 
several potty disputos with Col. Young, Sn|)t. of 
the Dun, about ofVicial inattcrs, but otlierwiso thoir 
relations were most friendly [ ih? 'rho sonson 

was spent on tlio rmnist of tho fiaso lino* nrid its 
connection witli surrounding station.s ( . 5 ^^ ~ 
before operations were cornj>Ietod bAnavst bocaTuc 
seriously ill [ 315 ]• 

“Early in January my health had shewn symfrtoms 
of deterioration which...would probably yiidded 

to timely rest and a()oeial treatment, but as f felt... 
the necessity of continuing to direct...the operations 
in person, those symittoms gradually grew worse, 
On the 18th Febmary I was (U)iifined to my bed, 
utterly deprived of the use of my loft thigh, and with 
every prospect... of an inflammation in the flip joint, 
which would render rne a cripple for life, (wen if it 
did not bring me speedily to tho gi*ave [m, 444 ]. ... 

“ To tho aatonishmeiit of my modioal attendantn, ... attor 
the application of some himdroda of leeches—fomentations 
adniinisterod night and day for several days in succession 
a due abstraction of blood from cuppuig—and a course of 
gruel diet—I began, to recover the use ot the limb, and by the 
end of February was again able to walk about. 

“Admonition was now' given. ..by l)oetor.‘j Gray and 


Falconer { i /n {...that I had had a fortunate escape, 
that I must ipiit the field immediately, and absolutely abstain 
frmn further (exertion. ... 'fhev meml me well...hot the 
jiredispiKsing cau-so of my illn(^.s 8 ..,vva:' mental anxiety res- 
|>ecting...the gigantic nnJt'rtaking which I liad in liand. ... 

“I fuoceeded...to complete the .small triangulation...and.. 
to connect, tlie two ends of tlie liaso w’ith...AmHOt and 
liaimg I p). 3-'; pk \ }, inclining a .-ecoml attack of my 
illness severer than the lir.st, a third .'•e\ iwt'r t han the .Hocond, 
Mild a fourth still more af>|)alliug than any that had preceded 
it. 1 wMs (HinliiKMl to m v IxmI from May to tiie end of October 
with little intermission, during which 1 wa.s once' bled to 
faintiiig, had upwards <>f l,(KKt leeclies, dO to 40 tipping 
glas.ses, 3 or 1 hli.sters, ... Ix^sides daily doso.s of naiiseoiia 
medicine, ... all ol w hich |M(>duced .undj a (Icgroe ol debility 
as to make it of smail apparent, rnomenV ^'^’liet her I lii ed or 
died^ . 

1 >\ Oct . 1835 h(“ wa.s so far ia*.( ( vcrcd Iroiu what 
vvas mi(loul)ic.(lly a typo of maligniant. malaria as t<.> 
mak<^ projiarations for taking tht^ fd., and carrying 
ihrongli tiles actual obsn, of the iiianglos. Ho took 
th<' proiamt ion lir.sl. liovva'v ts’, t o warn (.lovt.. of the 
jiroc.inoiis state of itis licnhh, and tlic rns'd to fuiv’C 
.somoono i'('ad\ to take up tiio woiT in e.asi- of his own 
break-(low 11. Me asked pc^rtnission to lake his sear, 
asst., Andrew Whuigh, with liirn to that en<l. Me 
considcaasi n, ”a sm riih'e I ow’e<l to my hrotlier who 
was thmi mv gne.st, and to my other relations, to 
promise that. at. tlie first a.'^su.rod aspiu-t of...danger 
1 wouhl xvithdraw' from tlu* fiidd [ 5, 313 J. ... 

“I havT'. survivial (lie slorm^'h J'iie riew.s reached 
London [ 3 t 7 , 437 J- 

] t is not .surprising that many of the Mb's letters of this 
jieriod were irritable, and after some particuhirly savage 
letter^ to r>o Ptsining, K\ e.rest, felt consl raiiuul to make 
amends; “1 was ner\oiJs aij<l worried ii’fien I v\rote about 
the large theodolite { i t^i ]. 'I’liink no more of it. If you 
had said half a d(*z.e.n words...I uanild nvw.r Imie .said any- 
liiiiig ol' the kind, ... So ! So ! let us he at p^ ace agaiie'h 

Waugii joined fnm on th(^ (St. Arc., .Ja.n. J 83()| 430 J, 
and ohsns. wiare I'oinpleted to 8 . of tlie (’hamhal into 
Gwalior State j jO, 473 |, Season 1 S3t> -7 started with 
an tmhd-tnnale (hday of’ more tlian two wetdvs at 
J )holpnr (ui the Gwalior frontier. Everest had written 
s( one t line ahead ti»ask tliat he should he met. by State 
otlieials with suit able escort, as there had iu the fiost 
lieiMi ro])h<.a‘ies aud difhcnlties over siipjilies. The 
Durbar had,howc\ er, sent no one to meet him on tlie 
fiorder, intending to jirovide all that was wanted on 
his arrival at the capital. 

Kvero.st was indignant, mid tefused to cross into Gwalior 
without duo (‘eremony. He \vrot(' angry letters to tlie 
Kesdt. who not. only refuse to interfere, Imt went off into 
eamp. Kverest then broke all rules liy writing direct to the 
durlK/r. For this iio W’as reprimanded by the 8 i;preine Govt, 
but be gained his point, and was reccivod ai ro.ss tho Chambal 
with ceremony [ ly.p t) ]. 

His stubborn ])ersisteiu'e in a matter tliat. might have 
been eased by a little tact and surrender, and his most dis¬ 
courteous letters to the llesdt. were charaeteilstic. His 
obstinaney aud his love of bitter phrases brought him into 
constant trouble, and yef—he brouglit Ids great task to a 
Fuccossful completion, and warn tlie respect of all, and the 
affection of his immediate staff, alw'ays excepting that of 
Henry Barrow’ [ 417 -O], and Robt. Shortrode [ 4<>5-7 ]* 

With the help of Waugh and Jones trgn. was 
closed at Sironj, and Everest returned <0 Kaliaiia, 


■ DDn 289 ( 10-24 ). 13-3-:M. Ol.'.HiO ft. ; RHP. bnilt a mct,l. "t-By. nr. the top in 1902. " Vigno- ' .C’f-7 )• 

another visit from Vigne [ 52 ]. ‘Narr. 1S3.5 ( 19-20). 'DDn. 280 ( 223-66 ), 31-10-36, of. GTS., 11 ( vm-A ). 
316 (106 9), 21-9-36. 
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8omo 40 ra. n: of Meonit, to try out Trough ton’a 
circles that were to he uaed for ol)an. of zenitii dis¬ 
tances. d’o his liorror ho foiuui tliey lacked the 
rigidity tliat would bo ossontial for prt*c'iso 'W'ork, 
Though they had been iuoi*e than live years in the 
country, this W’as his iirst opf)ortunity (»f putting 
tlioTU to the t(\st. He dtHn<led to reconstruct thoni 
at once | ij[i 3 ]. Harrow was called up from 
Caicuttu and star tod on tlio work at Kaliana in Oct. 
]8.*n. before Kvorest niarclied U) Sironj himself to 
conduct the remeast. of the base-line ther<^. 

Once again ho wiia taken ill ; “ [ since the 

10th November been labouring under a st'voro at- 
tock...which...still (^aifiries me to my bed, but my 
astronomical assistant [ AA'augh ] is so able and 
zealous, and my subordinates are so thoroughlv 
trained...and actuated by so aditrirable a s})irit. 
tliat this will make no difft*rencf' in the j>rogn\ss of 
the work* ’’ [41, 3^1- 

riie troulile passed, the linse w'as navisd., an l ho 
got ha<‘k (<> Kaliana, V) ‘I 38, to spe<>(l up th<> work 
on the astr. circles, wbicfi la' brought up to Hathi- 
paon in May for bf'Her supervision. Barrow (jladhd 
continnull_\ nn(Ua' this close control, and eventually 
refused to ('ompit'tc th<' work on l\ver<‘S( s design, 
an<i wek'Otned his cliscliargc f ..piS 9 J. 

KvorcHt was promoted LtCol. in Mar(4i 1838, and it is liojicd 
that he appreeiatod the ribald lett er.M of It is friend Thos. 
LuiriBdeu, of the Fatehgjirh Ordnanet' Dr^pof j r v> ]; 

20- I 3b. “I ain sorry to he.rr yon haw been .mo imwcll. 
but tnisl this cold line weather ma'. quite re.^tore; you to 
health, lu your .anxiety to keep a sharp look-out after t}a3 
heaveidy bo<he.s, don t lorg<“t the (aunlortH Ufreessiiry to k<*ep 
body and .mouI tog<‘ther in thi.M lower world". 

12 3 -38. I am va'iy" glad to h(*ar your oj>eratioii'^ are; 
going oil in KatiHf.actory a manner aiui, as ( exjie^'t |,o ata* 
you promoted vt'ry shortly in the room of Frith, I hop«> you 
wall then be enabled t<Klrop your snrvc'y wit h \ (»ur eommisHion, 
and make way fi>r others, who will make wav for nn*. a.s I 
am sure most of the Maj<»ri^. and all abo\r- them, have* heen 
too long in India ulreadv "’. 

“Have y()u,..atty idea of going home soon athu' voiir [iromo- 
tion ? ... Had i not so large a family depeiuling on m<‘, I 
would be off...at the olos<> of this year, but I am afraid t-o 
eneoimfer the laaivy e\|:Hm(a? of bringing forward a troo]> of 
children without Innug quite sure of...a<le(piate funds 

Everest’s illness at Siron j (bdenmned him to get lui 
asst, to ftclp with the heav\' ojliet' work \ 3i() 7, 3J3 J. 
He met the m,., J.ord AuekUuid, ut SHhilninfuir in 
March, and inqircs.sed on him the urg«>iu need for 
aucli a.s.stee. He callt'd for rned. ojiiniott [ 170 j ; 

‘T wa.M attaekcxl in NovemlK'r last near Siroiij with a 
sev'^eu'; illness. Brciidful rheumatie pains in my tiones-- 
fever—loss of appetite- indigestion -datontines totally de¬ 
ranged—+ifcomaeh totally tMiweriessr-my stmigtb (aitirely 

.wliok* s^v^tern ajipareiitlv destrovexi and for ever 

undermincxl*. 

“1 recovered graduully...but found to my indcscribablo 
diflmay that my mi'inon'^ wa.*< in a great mea.surr' gon<' -that 
my mind was afrected-— that wliatever 1 tliil or thought of 
during the? day preyed on me at night—and worst of all I 
found myself ojiprtrssed by a drtMulfuI foreboding of ill—a 
horror of being awake in the dark mi apprehension, even 
whilst 1 was wide^ awake, of some sjHnitrc or monster of the 
fancy coming to hold converse with me. 

^ 1)1 )n. 342 ( 64-6 ), 1-12-37. 

«d the ri|M' ago of 75, with 23 
9-6-38. 


“I thought it would have certainly ended in madnoas. 
Indt^etl I have little doubt it would have...if I had not com© 
to a bettor climate, mid foresworn business to a great extent. 

“It is plain...that 1 must be relieved by having some able 
assistant to take; from my shoulders the great mass of office 
drudgery, or that I must resign ray situation temporarily 
by going to the Cape, or pt^rmanoutly by going to England. . . 

“Except in-as-far-as the work of the Oimt Arc is oonl 
cerued, 1 would not stay in India on miy account. ... I have 
attained the rank 1 want, and more rank or more money.,, 
would only he a hurdeu to me'^*”. 

Dr. Gray produced the c<?rt. asked for—full of the most 
harrowing details—and concluded, “It pains mo to see a mind 
once so |M>werfiil should be so impaired, ... and an irritability 
of temjH.u*...quite unusual. ... His mind chiolly, as well as his 
body, requires absolute rt'st from his arduous duties, or a 
return to his native country is not far distant“'h 

As fi result of nil his efTorts Bedford was put in 
ch. of the ('ah'iitta oftiees as l)S(k [ yzs |, whilst 
Bontx'iii jMin('<l at Debra as ASU. [ jjip 7 ]. 

Though F.vcrc.Mt laid ahjuri'*! all dc.sire for higher rank or 
imut* moiiev , he wais not. ahovo pi’essing to Im> made a 
fonipjmuui of the Hath. He subinittod a list of 22 brother 
officers o( (lie < 'oinpany s .siM vici* who had been so lioiioured, 
aiul is gricviMl to find tlial his name is not in the list. 

It F sonu'times said that Fliilosoplit'i’.s arid Mr'U of Science 
slnnild he al)(»\c such baubles aiul ti'ilk's as hoiiorarv dis- 
tmetions. I*ut, ... of all wa^rikiicHHcs to which man is subject, 
that ot atlcctiug to be above' the passions...of human uatiiro 
i6 tl)<‘ vainest and most futile”'. 

3 lu' Diiectors lorwanicd his memorial “for consuh'ration 
in tin- projM'r (piartcr”, but the desired “bauhh'” did not 
fall to him till moix' than 20 years later [ 4 v i ]. 

It was not until I83i» that hr; oirtained sanction to con- 
struct ji temporary ob.sy. and a workshop at Hathipaon. 
He poirrtcd out the ncial tor training Ids assis., and for special 
firill in astr. ohsns. in preparation for llu' zr'uitli distruice 
programmt [•*'>!. It would lx* wrong to take up valuable 
time in th, <'old vvearher, ami, on the other hand, “after the 
ITith of April the dust, and liot w inds in tin' doab are sufficient 
to dc.stroy all delicate instrunnnt.s, ...and to crack or per- 
mancntly <;hangc lla' tigniv* of the levels. 

“In the. rainy season no observations can be made. Wher¬ 
ever the instrnetiori, ... \ musr l>e tla- instructor, ami, as to 
my remaining in lh<* plains after the middle of Apr'ii, iuiIchh 
J could sleep all day long, iind all night too, it is...an utter 

uupoHHibilitA. ... 3’o do any kind of work, or have any 

symptoms energy abinit me. mental or bodily, is...out of 
the question, tor I have tried it mon*. thari oiiee, rmd suirered 
great penauee as thr* resnll. 

“3'he prohahle issue of sueli an experiment would be that 
Ix'fore tile* end ot vlutie 1 should Ix^ (dtber in my grav'C, or on 
m\ way to sea for tbr* re«‘overv of my licalth, and the work of 
instruction in f'iMn'r easr* would be jiist wbci'i^ it waH“^ 

'I'hiM letter WHK written juKt after he iuul got rid 

of Barrow" aftt'r tbrtx* \er\ dinieulf iMonths at 

Kaliana | 123 4, J 33 4, 41S j, and the workHhop was 
requinxl IFr tlie gu-aduatiou of tlie new I'ireles with 
the help of W'augh and Mohain Himuiii [ i \ 13, 438 ]. 

I luH waft to he fr>Mowed l>y <;onihiinMl antr. ohans. 
at Kaliana, Kalianjair, and Daiuargida during the 
next two fd. Heasonft ( 9t» tot ]. 44)en at laat ho 

would bi*' free to go ; 

“The completion of this meaHuromont will cloae my 
cancer in India, and I aball feel grateful if His Lordship will 
.give explicit instniotions to the Accountant Oen©raI...that... 

I may be at lilmrty to proceed to Bombay, and thence by the 
overland rout© through Eg^^pt to England | ^20 ]. Tho‘dato 
of e.ompletion will, 1 hope, be in the first days of February 
1842. and it is my present intention to retire at that period 


’ DDn. 342 ( 257-9 ),* 18-11-38 


* Everest was 4 years senr. to Lumsdon on Art. list. a DDn. 347 ( 23, 69 ). * H© reach- 
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To provide against any reiuirrenee of his old 
troubles, ho arranged for the company of 'fhos. 
Renny, for it was essential that the stories of obsns. 
at oacli end of the arc should be simiilttmeous ; 
reliance could not be plai‘od on one observ^er alone. 
He abandoned his first proposal to inarc^h south from 
Kalianjnir in dan. 1841 to recess at Ootacamund 
luid take up the re-meast. of the Ridar base line 
later in the year*. retunied from Kahaii})ur to 

Mussoorie, and left Waugh to cdiiifdote the ])ro- 
grarnmc? to the south f 43 -35> 473]- 

The astr. obsns. at K.ahan[»ur during season 
1840 1. were the last fd. operations in which t]v(‘rest 
took a personal share, and Wangles re-ineast. <d‘ the 
base-line eloso'd all (d. work on tlie td. Are [ 53 (> j. 
From May 1841 till his depart ure for CaU ntta in Sept. 
1843 Kv<u*est w^as, wntli a f'ew' sliort inbM*\ a.ls. de<*|>ly 
engaged in working np his g(‘od(‘tie results, pre¬ 
paring his })rof. re|)orts [ 100 j ], and wrestling with 
Govt, over the future [)rogra,mrue f 1 7 -t’ 1- 

(jjevt. liad at tirtics hIicwh iaipatictici^ with 17 \ rrcKt'H 
refMavted rcqu(‘.KtH lor tlic revision of old work oti the <h. Are 
te the. higher standard now followed. Daring Is40 a kaiglhy 
eorr. sja'ang up in whieii (iovt. }n‘e.sscd lor an early con* 
elusion and spcHMiy y)id)n. oi rc'sults to scM'vn* new svys. and 
may)ping. The moving spirit of this impatifaic4-. was ilciirv 
Prinsep, Prcrtdt. of the 00.V “Survey” or “(Tcograpliioal 
Cornriiithw [ 11, -07 3 ^ '"^ . 

Though constrained U» i.ssiu^ prclifuiuiiry ligiires f on- | ) 
EvewHt only did so alter strong protest, j)ointing out the 
Directors’ dosin' for the liigliost a<‘euraev. His letters wen; 
extremely long--fuli of teohnieal explanations and uTgu- 
meiits--aTK-l persotia! appeids, }K»s.sihly exaggerate«i. lliiis, 
“Though 4dght y(‘ars have elapsed” since sulenilling lu.s 
programme in IKTJ [ 1 ; ], ^‘1 am still in India, and resolved, 
if! live, to bring the (Jn;at Arc to the hononrahlc termination 
whicli 1 then cuntennplated. ... Smcc tiu' date ot the letter 
cited, 1 have sulfered two exciiodingly severe attacks ol ill¬ 
ness which have endarigei*ed my life. 

“Age has begun to leave the usual indelibk; marks upon 
me [ now 40 years ]. My eyesight, once so vigorous, is fail- 
iug me fast. T have...habitual attacks ol gout aud indigestion. 
My native energy and activity aro forsakmg me, ... so that 
I am equal to 1ml little exertion, and tiiat little is daily 
bewming less. ... It is indeed betUir that I should quit active 
life at the t/ermiiiatioii of the base-line, ... and to leave the 
field work for younger men, who will bo ladtor able to do 

justice U) it by their activity r a 
Throughout his worries and illhealth, his old fnonci 
I)c Penning was always sympathetic anti helpful, and lie writes 
to Kalianpur in Dec. 1S40, when Everest was again laid up, 
that he was “sorry to learn...that your old adversary the 
gout has again renewed acquaintance with you. ... Give 
him no ©ncouragemoiit, ... aud, as there is no turthor necessity 
for marching, ... lay yourself up quietly keeping yourself 
and warm. 1 believe there is something unhealthy about 
that place Kabanpur. ... The merino vests and drawers, a 
dozen of each, have been despatched to...Sironje by yesterday 8 
dawk bangy, packed up in four tin wises and. [ 1 ] hope they 
will reach you in time for this cold season*’^. 

During the last two years Kvorost’s outlook had 
boon clouded by the activities of Thos. Jervis, who 
had, 2-9-37, been appd. “Provisional Surveyor 
General of India” [ 317 , 430 ]. Not only had the 
Directors boon disturVied by alarming accounts of 
Everest’s illness during 1835 [ 433 ]» 41*^7 


been much imprcsHtHl by the glowing accounts from 
Bombay of Jervis’s tah^nts and still more by the self- 
conlidciice and assurance lie displayed during his visit 
to Knglan<l f 440 30 ]. 

No reconi haf^ b4;eu Ibund of the (tovt. of India being 
officiallv eon.sulied in the matter, nor of any reference to 
Evertist himself, except as a fait arcompli. .lervis Jiimself 
acoepU;d it as a fitting recognition of liis talente, and hi» 
biographe.r n;cords that wh(‘U lu' w<*nt on liirl. in 1836 “he 
had Immu) elected Fellow of tin; Royal hkiciety in considera¬ 
tion of a })ajK;r ori Weights & Measiin;.^, and was soon after 
eloct4;d Fellow of the Royal Astronomical, tin; Royal Geo¬ 
graphical, the (leologioal, ami Hie. Royal Asiatic Societica. ... 
In recognition of his imremitting enthusiasm, he conid not 
longer lie kept in Hio background. Tlie Kornbay Govern- 
moiit had riqiortod liighly ol him, ... ami at Hie rceornmenda- 
tion of the lirst seieutitie men of Hie time...tie' ('ourt of 
Dir(‘cte»r.s, to whom he had now become' personally kuownH, 
a])pointed him provi.sionally Surveyor (h'lieral ol Irulia, to 
succeed on the retirement, of Af.ajor FjVfinjst. at that time at 
tlie afsigei' of his fame, though so pliysicallv hrokc'U down 
bv ill-health that it was eonsidered likely to necessitate his 
h'aving India 

The appt. was surprising for .lervis liad no qualifications 
as geodesi.st. ami his trgn. of Hie Ivonkan was extieraely 
sketehy [ nr, jof j ). He was Hie last man the Dircctora 
shfiuld liavi' ehostai il th«‘y waiiUid t.ln'ir Atlas ot India and 
future svys. hased on a truly Hcieutitle trig, sv y. Tliis W'^as 
the task (intrustCid to Ev(;resl, on wlhch he was straining 
every nerve to (msiire iinimpoaehahle precision, and on wdiioh 
there were nearly live years fd, work y(;t to be carried 
througln We do not Icriow the exact occasion when this 
apyit. was lirst eommunieatetl to Ixverest, nor do w(; know 
his immediate resjionse, but Hie shock wiis sevi're. 

He was not in a position to protest, for in comimmlcating 
the appt. to India, th<; Directors ma lo it clear “that, so long 
.as 1 remained in olU(!e Hayv must, look to mo alone, as their 
rt;S()onsible adviser in all in.itters conm'et<‘(l witli the survey 
of India, ami lurHicr jiaid me the hinulsome compliment of 
saving that—although under the apprehension that my liealth 
would compel my early return to England they...made a 
provisional appointment of a. successor -yet, as Hiey had not 
since received tidings conlirm.at()r>^ of that apfirtdionsion, 
they wmre in hopes that tin; Government would have the 
prolonged advantage of my services“'k 

H(; rmilK' wns ar<ni3»:>fl, however, when Jervis sent 
liirn l.owurds tlie end of 1838 a piamphlet jiriritod at 
Torquay “for prixnito eireulation” which coiitainod 
tho following jiaperH" : 

i. Proceedings of the Britisft Associ/atioyi, 20-8—38, 
ISfowciistlo ; Sectioii C ; Geology A t ieogriRihy ; com¬ 
prising a long rambling address lyv Jervis on the 
development of gi'ography in India from the days of 
Reniiol), anil the |>ossihilitios of future progress. 

It made gracious rc'f. to “my distinguishod ]>redeceHSora, 

... and to crown tlie list.the names of Dimbton and 

Everest. To the two latU;r wo mv imlobtod for all that is 
worthy of note as it;gard8 Geexiesy. ... Tide grand scientific 
enterjirise [ Gt. Arc J...haH been...continned witli imwaavried 
resolution and ability by Colonel Geo. Everest, and is now on 
the eve of completion, ... some few celestial observations 
only rt3iniainiug to comiileto the greatest, and probably tho 
most accuratti, service of tho kind that has ever yet been.., 

attemptcid”** I. ITH- ^ 

ii. and iii. Letters from Wm. Tate [ rn, 1 aud David 
Scott f HI, 301 ], appreciating tho good work of Indian 
BurvTS. on Bombay and Assam rev. svys. 

iv. A rosn. by tho British Association dated 27-8-38, 
the day following Jervis’s address, advocating a programme 
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BI()aRAl‘HlCAE 


OX jreodetiR and geogl. work in India, to broiiglit to the 
notiue of the kic. 

V. A letter from the H\'drgr. to the Adinirult}’ quoting 
iinfavoiirahl(' eommeiitK on AA'alkerV Atlas of India, and 
insisting that a gocxl map of India could only he produced 
und(‘r the direction of the otthx^r <lireeting the survevH f in 
2 .S 3 ; i\ . J. 

^ vi.^ l>etter dated 2tl d-:iS. from Col. ( oihy. Supt. os., 
Gt. hritain and Ireland, deKcrihing tlie treeflorn allowxal him 
m the sr-lection and atlvancement of his offieeis. 

vii. Extract, from n>port by Lamhton of LS22 on tho 
work of tlu' (ITS. 

vili. An address, 14 7 ;hs, from the Royal Sue., 
the (u'ologieal ,Soe., and tlie Ih^yal (leographir'al Soe., 
sd. h^y If.R.Xi. tlie liulvi't oj kSrisst'x*, Rrt\sd(. iis , 
roleiiing to Jervis w ho lias reet'iitlx’ l)ei*ii n.[)|)ointe<I 
by the iloiionralde ( onrt to the ehnrge and siij>erin* 
tendene<» of tJu' great survey o{ India.'’. It .set out 
tin? eourse in whieli (he svys. should he devcvlo|>(Mj, 
and reedd. that Jervis -should avail hunself of the 
adviee and aid of vSir John IJerseliel, Mr. Jiaily. and 
Mr. Airy”. 

ix. Leitor dated ti S 38 from Jervis to ei)., r(d‘. 
above address, setting out liis personal views on lh(> 
of India, and exjiresBing no doii|)t of Iris early 
assumption of duty as SC. -‘In ap|»oiuting me to 
this arduous and responsible ofhee, the Lloiiourahie 
Court may rest sittished tliev have made' no iu. 
judieiouR elioiee 

X. “iMemorandum of tlie firelimuiary mtuvsiires 
reeummetided by Major Jervis to ('xpedite and 
eomph'ti* thf‘ great survey of Judiu", 

xi. Idu'sinule <J'th(* a.(hh ess, 14 7 3S { viiialx.ve ), 
W'itJi the 3h sigiiatur<‘s which included ma.n\ ilis- 
tingfui.shed names. 

lids coj)y (J the* pamplih't. sincf> biaind with 
Everest’s retort [442 | h(<ars on lly deaf an inseription 
in Jervis's liaiidwriting ; ‘^d’o Lieut..Colouel (leo. 
Everest. F.n.s., Surv^eyor Ceneral of India, wdtli 
Major T. B. Jervis' respeets". It <-oiuains numerous 
pencil annotations in Even*st’s iutnd. It is unlikelv 
U) liave l>eeu sent to prtvss before tla‘ end of 8 ept 
1838, or to ha,ve reaelied Kven^st before Mareli IS 39 . 

Everest was furious, rnor<‘ jiarticularly^ against 
tlie ns., of wliieh ho was Idmself a Iddlow^, wJiieli 
had eompletoly ignonxi inm, eounting J<*rvi.s as 
already' dc Jacto 8 (d. : in their address of 4 printeil 
pages ( viii abovi^), hAerest’s name H])pears but 
twice. 

He retorted liy* a stories of ten letters*^ a<Jdressed to 
the Duke of Sussex, rus., wlio liad sd. the adflress, 
and taunted him and his co-signatories for having 
been so conqiletfdy fooled by Jervis, and for tJieir 
abysmal ignorance of everytliing eoniiectixl with 
India and its surveys. Letter in was WTitten“in 
carnt) and far from my fu^adquarters arni library”, 
possildy at Kaliuna when struggling witfi the astr! 
eircle.s [ 131 - 5 ]. Letter \ Ji w^as writttm in Mussoorie, 
a few short months after Feb. 1839, whim the Armv 
of the Indus “crosaod that classic river*” [ 281 - 2 ]. ' 
Ihese lettt^rs obviously gav'o him intense sati.s> 


faction and, knowing his impetuous nature, it is 
rea8oiial)l(> to conclude that lie despatched each one 
as soon as it wa.s written. Hut the whole colleetiou 
nuicliod Iviigland in time to be printed and pub. in 
l.ornlon before Oct. I839\ l)y' Wm. Piirkeririg, tlie 
titl(v ])ago dc'seribing them as "remonstrating agaitust 
the eoiiduet of that l(;‘arned liody^'' the us. 

In a brief preface to "the pulilie” Kvcrt'Ht hopc8 that 
thcic niay TH)t be wanting those who, on tlie hare principle 
of justice, will consent to jiernse the present series of lotttirs ; 
and who make it the ruk' ot tluvir lives to frown down tho 
strong wluui oomhining to oppre.ss tlu? weak and the alisent. ... 
I ask no advocate- i court no favour J eomplaiii of wrong 
inllietcd hy a body of men, powerful from their influence, 
their jr-arning, their rank; and all that I ask is a fair and 
impartial h('aring”. 

Ivctter I ojiens ; “A pamphlet has reeentlv fallen under 
my <‘ye. written l.y Major Jervis, ... with which is hound up 
amongsl sevenil otlier (l()('umenlv, om- purjiorting to lu' an 
addrc.ss t,> the (Iiairman...fJ die f.l ('onqiany, l>earing tho 
sigiiMtuu's <f)f many of my euuntrvmeii most ilislinguisheil 
f<>r their attaininents in .suieme, and at tlu* lead of them 
tlia t ()l y our hoys I Iligline.ss as President ot tia* Royal 
.Society ". 

Ahm pointing out that sonu> of diesi' gendemen had reed 
presentation copies of his (mb. .\rnvr,i( i>J tfn wm.Virunrnt of 
An Arc, lie pnneeds ; ‘‘If then in that address J tind mysi^lf 
treated us a thing gone by and unworthy of further note, 

I have just cause to complain, and though tlu're arc certainly 
no direct synifUdnis of jiositivr* disres(>e(>t where my former 
lahour.s are alluded to, yaO to my (uesenl la hours...m4. only 
IS no allu.don mad.*, but the gentl.unan .selected by my ent- 
ployers to succeed, .inly...!/? rusr of „i>/ Imiuj ruonpr/lrd hy 
illdii iili}, /(> ](an: India, sjiokrri as alr.Nidy installial. and 
I as out oi olhee". H<‘ quoted die I)iivetOr.^' hoiie that 
Ins .s^•rvJ(•^^s would long In- available to them in India, and 
”1 need not point out how utterly at variance it is with* that 
assumed as tin* basis ot die Address ot tlu* Royal Soeiety"”. 

Die letters ii.rc full of bitteriKsss nud .siiiire, hut they 
H.ro (.1 greu.t histnrie ifiijiortniiee, for, in jnst-ifyn'ng 
his work, Im' gives many pneise details that are not 
recorded elsinv here. 

It is to he noted tliat tli.' Duke murse.i to h.> pu.s, 
Ibnt no eo(>y of the.se letters i,s now 

wdtii the Rs. 

M.sinwhile J.-rvis ha.l Ixen pn>ssing for re(>ognidon of hia 
Hvy. of the Korihau as material for th<* Atlas | ^>7 ,s | and 
p.jHUaded the Directors to call for the maps whi. h ho had 
left witli the DSB. Ikimbay. Jt was with .some relish that 
hver.'st r.'fiort.xl that lie could not po.saibly nnd.Ttake to 
prejiare diem for da* Atlas, as the frgu. .111 which they wore 
based was .rf the most inferior character. He roturnod thorn 
to ( alcuttu with tin* siiggt'.stion that- JiTvis hims.-If was th© 
best man to undortakc tlieir compilation f 30.S, j 5 ^ j. 

.Icrvis returmal to India towards tht* end ot 1S:I9, greatly 
upliftoil by l.iH siieef>.sH in England, and full of eagornoss to 
step into Evero.st.s ah(X‘s. He wrote to him on llUh Doc 
and Everest replies, 30 12 . 39 , from Kaliana, whore ho wa8 
m the middk* of his first serii^s of obsns. for zenith distance 

^ favourixi w ith your letter of th© 

IJth inst. and its cncIosun>s. ... I fear it will disappoint 
you, but nothing whatever will move mo from my riost until 
tho whole arc to tho north of Reder is oompleteil'so as to be 
mvulnerabli* to all imputations of inaccuracy. The trianguJa- 
tion has all imm dorn^ in a style of surpassing cxcclFonce 
with lirst.rate inBtrumonts, and, as my amour proprn leads 
me to ho^>o, hy observers second to none. ... Mv invaluable 
astronomical assistant, Lieutenant Waugh, is now at Kalian- 
pur, ... whilst 1 am at Kaliana. ... 


. K,™. no. .T^vu , M.P., .4 ,, . "10""“*” ' ’• 
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EVEREST 


“From this you will able to judge of my plaiiH, ami 
form your own. ... 1 am well mindful of what Solomon 
sayH ; ‘ Hope deferred maketh the heart 8iek\ and can...sym- 
patliise with the annoyanet? it must caiiHe you 1x> find me so 
pertinawouBly confinuing t^) occupy the station which you were 
U^d to Biippose was vacant; but my mind is made up to 
complel-e Ix'foiv i go all the work of the ( Jrcat Arc. ... 

“(,)btain the sanction of Sir d. (‘arnac [ 4 v/ u.} j come 
herv on biisincH.s. Come and stay witli me. ... 1 shall be 
very happy to give you a hoH]>it,a,ble reception—most ilelightcd 
to iritrodiicx'i you to all the ar(’,aua of my de{>a.!i inent.—to 
show you the implementH, both personal and material, with 
whieh you wdll have to deal. ... If you start from Kombay 
imme<liatel\’ after this nsudus y()u,..yt>u will 1 k^ in onr 
mountaiiiH Isdore the hot winds set in aud 1 do assure you 
then* is not a nieer elirnate anyw heiv. 

“It is in truth high time that you and 1 were ladter ;m> 
<piftinled. ... I am very anxious t(* have s(>me eonxersalion 
wdth ytui regarding my seientilic H.e(|uaintanees in Kngland 
and to hear all about the Astronomjeal Soeiety, ami the, lloyal, 
and Sir . 1 , South } hi, S C’ ! and fh'ofessor .‘\irv | 1 lyn..,* j, 
and H(^ manv |)eopl(‘ who are ini^uesting to you and me'. 

'This letter is written it\ so cheiuTul a vein tliat Kverest iiiwl 
pi'ohahlv long disposed of his fjttrrf; to tin Only’ of Sav.sv.r, 
and w as satistied that .bu v is would rieva-r .atl.du his jimbi- 
tion. lb‘ wiites t(t the Maiafuis of Niathaiiiplitn, who had 
suece('de<l I’HS.. '‘I shall peihaj»s be recogni/.ed as the 

ailtlux' (d a series Ilf letters addressed t< > lljs Itoyal IlighnesM 
the l)uk(^ t»l SuKHe\, of which 1 directed mv prints'r l-o send 
you a cofiy for your acceptance^’ ’. 

Wiiiit fiiuilly })orfitiu<io(l Jorvisi to ulminloii hope 
was EvorestAs (liseovcu'y tJiaf lie vouhl not lie entitleil 
to a e(doiu.*l'.s pension before* tlie tunl of iS-CJ. ’rids 
Everest eoinniunieatcd to him in Aug. 1 H i I. and 
Jervis left India on the fdea of ilMioidth four months 
later [ 317 8, 430 ]. 

At the end of the rains of 1 H 4 I Everest marehiHl acroH.s the*, 
hills liom Miissoorie to Simla to make odhial calls, and 
inspeet lioileau's magnetic ohsy. [ 1 > S |. lb* w rites to ilie 
I'A. at Salialhu, :!7 d -41 ; ‘‘1 propose .stdUng out- tomorrow 
morning, d’he list of stagi^s and detail ol tlie eHtahlish- 
racnt...wdll be...uN...speeilie(r [ 17.) j, ... 1 ex])ect to cross the 
Tonse on the Tith, and to arrive at Simla on the I 2 th Oc^tobor. 
I propose remaining a space of (1 or S days at Simla, and... 
proceeding into the tenitorhis of the Rajahs of Jhubal and 
liischar to visit some stations of the G.T. Survey”. 1 ’he 
elder James aced. him and took trgl. obsns.A 

An incident occurred on the way that rousctl all his old 
fire. 'Phakur Jograj reported to the pa. that “the Surveyor 
General having arrived at the chowky of Dhai from Mus- 
soorie, I iuimtHiiately...sont...grain, wood, grass, sheep, fowls, 
etc., ... and...placed one of my people at the chowky of 
Patanalla* U) send infolligciiee \>f the arrival of this gentle¬ 
man within my territory”. 

He complained that Everest’s followers had befouled liis 
private orohard, destroyed a dog, and been abusive when 
paying for coolies. Everest w’as thoroughly roused, ami 
adWtUul in heated doit, addressed to the pa. that there was 
“a general order in my camp whicli hiis existed from time 
immemorial j iii, 44 .') J that all dogs, cats, and other vermin 
infesting my camp, which prowl about in search of what 
they can devour—cannot be driven away—and mni ajiparently 
without owners—are to be shot, hung, or otherwise destroyed 
as public nuisanoes, and it is probable that some dog may 
have met this fate...on the night of the 10th October. ... But, 
if this be the sort of dog of whose fate the Thakur complains, 
permit me to ask by what right he lets such animals loose to 
prey upon travellers 

It is extiraordinary, but very typical, that Evcrcat should 


have sjxuit so miuJi time, heat, and sfMirkle, as lie did in 
ihest* lcttt?rs, in dealing so savagely w ith such a trivial matter. 
He could not bear to hr* nntajrly accuseil. He loved exercis¬ 
ing his laui, however unworthy the oecasion. 

Aiiiong liis cliiof ueciifmliung (hiring: his last two 
years in India wore -th(^ eoTnfihdion of cornjuis. and 
charts eoiin(’'clO(l with tho fJt. Arc- .settlemont of 
yirogT'ainrnc for (crs. on liFi(v.s |)rof)<>sod in 18JI, in 
lunn of inordl. chains of triangloK crossing (Jungos 
vailcn at one d(‘grco afiart, succossfully insisting a 
projiosal to doulde tlic interval [ 20 2 J. 1:1 is crown¬ 
ing sal isl'aciioii wiiH t he accc|»taii('c of his trustod asst. 
Andrew Waugh to succiavi in tlie doiddc (dlico of 
so. and ST.s. f 11 , 3iS-n, 473 4 ,!• 

lOarly in IHIJ lie iiis|)(x4(‘d liis Id. partios in 
IhJiilkhand, and visifod Naini 'lYil 171 , 320 ). 

1 1 w as w it h dcc j) rt'gret that in Sept. 184J l^vajo^st closed 
down his residence at the IVirk, winch luul been his hdqrs. 
for 10 (.consecutive seasons [ m. ph 3 * i'* hi 1838 

the enforpriHing Fanny ParkH paid sev’cral visits to The ]*ark 
and beyond, wluMt* Edmund .SweteriliarrP owned “an estuto 
in the hills callcsl Cloud End, a beuiitifu] mountain of about 
sixty acieH covered with oak trees, lielweeti ...a hill called The 
Park and Ren Ogt*. ... 

23 8-38. “Colonel Everest has a line estak^ near Rlmdraj’ 

[ in, 44; ]>l. 4 n.; (V, lO j ] called ‘Tlu? Park’. 1 rode over 
with a most agri'cabl(* party to br.vakfast tlu‘re this morning, 
and to arrange' about koimc lK»undari(‘s. ... Roundaries in the 
hills are drtermined, not. by l uidni.o'k'-, but by tlje fill of 
rain. In tl\>' division of a mountain all the land is youra 
down which the rainwalcj j-ims on youi* side, and on the 
opposite side ail the land is your m^ighboin ’s over which the 
water makes its way downwards. 

“Colomi Everest IS making a road | u>4 ]—a most Hcimitifio 
;iftair- th«‘. obstaek.'s to In* eoiupK'ied are great, levelling 
rock and tilling up khuds^’. riic Park is tla* iim.'sst estate in 
tho liill.s”’'. 

At Evere.st's request his boundary had he<*n detined in 
1833, Morri,s(jn repoiiing that “(kjkincl Aoung s people have 
been lien*, and hava* iinuli* what tlu'y call a mcasureiuent of 
Park House Estak* ; hy their lecdoaiing it eontains 850 pucka 
or 2,550 kuteha biggahs, ... about 28.3 Englisli acres. The 
bournlary ou tf'»‘ Psidra] side i.s (.h'lined by the private path 
loading from t he Park to the Pioneer Road [ 4 t >3 ], On tho 
Masnri side tin* boundar>^ eommences at a tree... to wards 
Lieut. 'rwtMMlak* 8 hous(d'i From this tree tho Park boundary 
is su))|n»st‘(l to run in a direct line across tho dell or khud by 
the base of Hat,i I'aon towards Oi'hra. On the Deiira side 
the pr(*cifiitoaH dell Inflow tlio iC.idraj range and Ranog is 
the limit to your c.st.ak‘“". 

In IS41, following Brown’s rev. svy. of the Dun, and in 
anticijiation of hi.s e.Htate svy. of Mussoorie j .i.io 1 ], Everest 
approaciied the Snpt.. of iho Dim for contirmation of liie 
owmorship. lTiul«.*r the new^ st4tl<'mcnt all vdllage waste 
lands were to be (•onsi<l(*r<*(l Govt. land, and under lirown’s 
svy. the area of the Park Estak: was taken as 64d acn^s, less 
70 tr. to IVyton’s prop<*TTy. 

Everest vvas anxious to*have his (Avner.ship nigistered for its 
ready dispo.snl after his departuro. He writes te the Supt., 
23_it_.p2 ; “Tlie estate called The Park was first taken jio.ssos- 
sion of l>v (fob RJush in May 1820 [ kyy 13t I* 
waste laud...of Rikholi j m, pi. 3 k ... Tlie rent was fixed at 
Rs, 10 annually. ... 1 purcha.sed tfiis estate...from ('ol. Whwh 
in Doer. 1832. The boundaries wme not tlu ri wt*il (ixed. The 
drawing given me hv (,^>1. \V. shows tliat tlie high peak of 
Hatipaon was included in the estate, and also a oonsider- 
able ]»at t of the eastern slope. ... T had the matter aettled in 
Nov. 1833. ... 

8 y>encer Joshua Alwyne 
Comp. F-17/01. Dm 
IV ( 2 l(> ). ' Bhaiiraj 

'“VVm. Hutton 


^ James South ( 1785-1867 ); Geo. Riddell Ain- ( 1801 02 ), both astrs. and DNB .: Jen is { 213 ). 
imptou { 1700-1851 ); i»U8. 1838-49 ; DNB. ; DDn. 404 ( 233-5 ), 28 8 40. « DDn.; 400 ( 157 ); 0110. 

mla aide of Chau r Peak. ‘l>Dn. 4 (Ki( 172 ■!»), 11/22-11-41. ' ( I 7 !ir,-ls(i;i ), H-m. : H-yson 

Ul 7320 ft. some 6 m. beyond Tho Park. ^ hhud hill slope or di'elivity, “Parks, ir ( 2 J 1,-75). 

woodale ( 1804-83 ), Ren. Cav.; sick leave to hills 1832-4 ; Hodson, tv ( 334 ). ’M)Dn. Mgte. ( 3 ); 19-U-JJ. 
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“The rent was iricrea'ied...to i:> rupeoh, wjiich latler liaw 
been paid up to 12th May 1842. ... 

“'riijit, portion compriHed l>etween tiie Hiiid lii^^b road and the 
panidlmr ^ to it« nortn was made over b\ me t(» Mr. Peyton, 
on condition that ho made over to rn»' tfie portion lying 
betw^MUi tlu' high road and th(' j>anidliar to the south, so that 
...tlic Pioneer, or high, road is the b(tundarv which st'paratos 
us. Mr. Pevton’s estate eonipri/ed ( Mo\ er 1 ,odge, and Kacha 
l>>dge, and is now tlie property of M)ij(ir SwiUeidwim. 

“There an, besides Park 11 ohh(‘, two bnngjdows, the one 
called Kaehel(»rs’ Hall, afid the (Uher called T.,ogarithni hf)dge. 
aMany of my snh^assistaiits have ena-tt'd temporarv dwellings 
...m the grounds, fait with the nnilerstandiiig that* l)u'\ have 
no claims to the land on which they stand'’ f ioo |. 

In July I84;i he complained that 'riie Park was no longer 
attended by the mil. .siu-gc'on ; Pp to the iatko <aid of iSai) 
the Medical Officer...was liable...t(. aticiul all |>!iti('Uts at 
Hati Paon when napiircd. ... Ooctrn'’s beat extenrls to 

Mr. Mackinnori’s school w liieh is witlnii | a mile of the 
entrance to my estate [ n.s h. ... 

“Durirtg the absence of memorialist on the ti<dd duties of 
liis proh'SMion, ... T’ho Park was...pla.(?ed beyond the Doetor s 
beat. ... .Vs he is jihout to (jiiit India, ... and to leave hi.s 
estate under ehargi' of an agent to be let, the ]>robubility of 
mooting with a suitable tenant is greatly dimini.slu'.d. 

“ Vour momorialist’s estate is ont^ of thr^ most valuable in 
this part of the subdiimalayan rungnx it is eiiiinerdiv suited 
to t}io...aeeommodation of families, ... but. it will...form a 
serious objeedion whore ladies, ehihlren, and iiivalidf^ are 
concerned, that it is without the doctor’s beat, and that... 
the public medical offiem- is at liberty U> stipulato for smdi 
fees as he may deem adequate | ].*... 

“Wlu^n The Park was first access to it >va8 bv 

exceedingly difficult and dangerous paths, since which period 
not only has a safe and liroad high roa<l heruj cut by the 
Pioneerb, whic’li is maintained in annual repair at the public 
expense np to tl!(^ entnmee o. th. estsate. but from that 
entranec beantifni road- with e«,ijahlc .vIopc.N, traced and cm 
on the most apf>ro\ ed scientitic (trineiples, have he^m made by 
mernoriaiist at his private- cost ( .j ji’- 

He airanged to sell hi.s bousi' in Delira, as well as d'he Park. 
The Miissoorie “protautv itself is very valuable, l)nt no person 
has yet come forward to purchase.’and .1 think it is Ixdter 
te) leave It. and take the ehaiu’c of getting a fair pmventage 
by tlie rent, than dispose of jt .-u half price’’. 

Col. Hold. 'riuit(*liei*M)(mg}ii d iliruigh livm-eHtV 
agont^ in J SdJ, and after In.- rctl. to l>’ngla.n<l it was 
bought by ilio iSkiniier faioily wlio found it tof» 
remot(' and never lived there. Jt was tlien liouglit 
by Jolin Maekiriuon who d. in 1870, leaving it to 
Ills sons tilt' brewers [ 163 ti.S, 100 ]. 

'rhe ollieial regrH. of 184:i show yin iperi ies and hoiiRos 
in the neighbourhood of Tlie Park**. 

Col. Everest; — Park House, built 18211; assessed 
annual rent Ks. 1 ,() 00 -—Haehelors’ Hall, iS.'h'k Us, 
300 — Logarithm Lodge, 1835, Ks. 000. 

.Maj. Swetenliam ; - Cloud End, 1838, Ks. 1,000_ 

Clover Lodge, built by J. Peyton 1833, Ks. 700 -- 
Hawthornden, by C. .Murphy, 1835. 

W. Fraser, i>resuinal)ly the Kesdt. at Delhi [ ii, 
30 ^ : iv, 32 11.2 I .- --Leopard fiodge, Ks. 000 . 

Of these, Park Ho., Cloud End, both substantial 
residenees, and Leopard Lodge, were still liabitable 


in 105L tlu’' remainder being in ruiiiH. dJie obsy. 
built iu 1839 sl-ands alxuit 100yds. \v. of Park Ho. 
Logarithm Lotlge was pr. the building in tlelightful 
position o\ erlooking Dun. about 500 yds. to w. having 
4 rooms witli corner (ii*e})laces grouyied into eentral 
ehimiu'v, and a detaehefl cookhouse'. Tlaebelors' 
Hal! was not idoiitified in 1955. 

'flic Pariv was tlieii still a |)leasant estate', woiulod 
exi'cpt lor the w’. ettd, where the iVlaekinnon family 
laid out a 9 liole golf-course. No. 5 hole falling near 
lA>g.'irilJirn Lodge | r(g> ). 

In 1843 Lvoietst had to put his private? affairs in readiness 
fur his departui'c. MorriBon had written to him in 1833; “ I 
heard of Macinteisli Hi- Co.’s failure long before you mentioned 
It, but lelt n hu-taut to communicate it to you. Pad news 
somehow travels with wond«?rful speed ; L doul)t whether 
inte'JligouLX' of a prize in tlie Lottery would reai;h one as sixin 
L tel, ! ; i. It was well tliat you gi»t from M. tV, Co., tlie 
amount you diil previons to l(\i\ irig Calcutta. 'The total 
.•'um scat to tiuuu by me on your account was Rs, 12,500. f 
Bhall lie a sufferer by this failure alHo"^’’. 

pAcre.sl writes to Dc Penning 8 years later, asking that his 
deposit witli thf? Union Pank should bo at 3 months call; 
‘Ah to tlie (government 5 per (!ent loan, 1 think...it will not 
lill. Natives iicreahout talk ol S arnl even 12 jmw cent yja|)er. 
1 do not, s(?e that the K.L Company vim hojx? to get parties 
To .subscribe to the amount they...stand in need of. ... 'fhe 
.Kabul eauifiaign has al>Borbod, ami is likely to absorb, all 
their revenue^, and to bc' an unending affair, for tlie wild 
tribes are jnsl as far from being Bubdin^d as ever** 

Lch\ ing iMussooric 11 > 9 43. lu* travtdied down tlic 
(oingi'.s vvith VViiugh and hdrjr.s. sta.fT in floats that 
were iHuic (on coinfortablc ( 174 J. Kcaeliing CaJcuttei 
20th Nov., ho liandi'd o\or to V\’aug}i, and sailed 
from the Sandhcad.s Ihiii D(?o, in Hviu'nick | 320 , 367 ]. 

Ho had d('votc<l the gn'atcr pari of th<\s(‘ 13 yeans 
to till' irrs., whioh was oarrii'd out 011 the grand 
.si'alc as lio alone oould have dovisod and aci.'om- 
plisliml. His a,y>f>arcnt lack of .sympatliy for topo. 
and googl. svys. and maps was a, matter of fixed 
polio\ lhat w as often oritioisi'd hy the uninit iattnl, and 
his long ahsonof' from (Jovt. hdijrs. was at tiincK 
offieially resented | 2 U 7 . 318 J. 

Ifeiiry l^awronce who enjoyed W'riting for the l^re.ss [ 4 >3 j 
felt entitloii to comment; ‘"Measuring an are of the rneridiiui 
is an achievement..-which people in general cannot f»e exyieot- 
cd to appreciate, awai'c as they are. only of the vast i xpense, 
and .sf<‘inu no taiigibh' results in the shape of maps. In this 
Htupi'iidoMH work the Surveyor (Jem nil has surpassed the 
Jhiroj>ean astronomers, and the result i.s of vast moment to 
abstraet seienee ; Init nnles.s hiH are iw uHcd as t he backbone of 
a web of triangles to be thrown aeioss tlu* eoulinent of India, 
it is of little praetieal value. 

“lmh‘pendent he seems of all local authority, and nn- 
shaekleil as to his o\pens(?a, had lie Ixxai as anxious to supply 
a genc^rul and accurate map of tlie country as to aHtonish the 
saviiiis of Europe with a nu'asurement (?.xeeeding all others, as 
much in aveuraf'y as length, hi' might have combined...iho 
Revenue and Trigonometrical operations, and furnished a 
map of India a.s correct as there is of any part of the world. 

“The Su|X‘rinte?ndent of the Survey is undoubtedly an 
able man, as well as a first-rate mathematician ; but, forget- 


bT^TkI^'l8«7?jl7'^-IUmWw PT.--"'' b-™?' Hold ; .ild to i)io™.«n Bd. IHfir., .,,<1 m.jn- 

Mood, 0, .ddo !„ J,’ I'N&’VSg ”■ ".‘1;^^ 
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ting that rtml talent hIiowb most in simplification, in applying 
the depths of science to life’s ordinary purposes, ho under¬ 
values every thing that is not abstruse^ 

KveT‘est wan iiidood .single-iiiindod ia lii.s groat 
purposts and, writc\s Markham, “ eomplotod ono of 
tho most 8 tu|)ond()us ^H>rks in tho wliolo historj’^ of 
soionoo. No scientific man ever had a grander 
rnonuiiK'nt to his imuriory than th(^ (Jreat INhu’idional 
Arc of India.. fiverost’s was a croativo geiiins. Tho 
whole conce|)ti<)n of tho survey as it- now exists was 
tlio creation of liis brain-”. The kic. tni.sted tlieir 
surveys and ma.j).s t.o tliO longsiglited jndgemrvnt of 
Larnbton, Blacker, and lOverest, and the\-wore indeed 
fortuiiah' f<) find in klvercst a man of suc.h genins, 
courage, and d<defmmati<m ( vii viii, u, 2 j:, 43 4 |. 

The grant (d' ivis nam(' to the higlicst niomit.ain in 
tfie world at Waugid.s suggestion lias l>ecii fre(ju(''iitly 
cJiallcngcd, a ml as ortcii strcnnously dc'feiidiHl and, 
writes his son, ” 1 was so mucli imju'cssiMl with Sir 
Sidney' Burra-rd's a!»lc> d(*rniic,c...in liis article in 
of NoyaMiilxu' H)lh lOOl, tha.t I gav^e to liim 
S(vine v'ears rigo the gold clirotioinciter that had been 
presenter! to m\' fa,liter l»y tlie East India Company 
[ in, 44 b; i\, Jt.pt j, ... a.nd this chronometer wa.s.., 
pn'sf'iiBHl by Sir Sidney Burranl, with my hill 
conetuTcnee, to tlu^ Boyal Artillery Iiistitutr^ at 
WoolwiefE'', 

LFE. furl iter calLs attention to aS 1. PtoJ, 20 ^ of 
19,‘31‘^ and to a letter in Slaiuianl of 24-B 1905 
from Sir I'lios. Holdich which coiiciudos: “It was not 
Everest hot his oilicers vs'ho })]aced .Ids name ju.st a 
litth' near(>r the smrs titan tliat of any other lover of 
the eternal glor>' of the mountains, 'riioro let it 
stay, in witmess t-o tho faitlifnl yvork, not of one man, 
l)Ut of scones of men”. 

On rotiirn to England hS44, Everest lived first in Ticics. 
Tiot. tar from T/iittcvworth, wlicn; Itc^ had a count,rv houui, 
hceame a *M.>o]d rider lo hound.s”, and started hi?! 2nd. (U. 
Arc hook with (he ht'lji of a elerk on £120 pa." This was 
put), in Londoji, IS47, with plants in a 2nd vr>l,, by oixhT 
of the (A)iirt of Direetor.s”. It was a sunntiary of the ms. 
prof, reports w hieh lie had conipih;d in India,, .Kiipfjlemcnted 
from private notes ! 1 13 !• . 

Ainong.st other pit bus *. wtiw an eleanentary paper. On 
InMrumenU and Ohicrvatiom for Longiltidr for Trordhrs on 
Land, pub. 1859, t\ JLOS., xxx { cl\x ). He asked tVaugb 
te try his inetboii in India : ‘ Admiral Smyth i.s the only 

Ktaimch supporter my phm ha,s', ... A lew observatmn.s... 
will be of essential use, 1 want you to sevtad a. good day of 
I860, ...when the moon i.s betwtam two stars, and let us 
know what degree of aoctiraey y!)ti can arrive at. ... 

“I have no instruments ; nobody to assist me; my sight 
18 not HO good as erst, and 1 am so out of practie.e that I can 
do nothing to Hubstautiate my dotdrino. ... Perhap.s I am 
giving you too much troufile, and Cod knows you have 

enough on hand/• 1 • 

July to Nov. 1845, visited America for the benefit ot his 
health ”, completing the groat l)ook on his rctuni, and moving 
to Lowell Hill, nr. Ascot. At the time of his marriage, 1846, 
or soon after, ho bought long lease of 10 WoKthourne St.. 
Hyde Park, where ho died. He belonged to the Atherueum 
and U.S. Clubs. 


Ho continiKHl h) uike part in prof. diMCUssionH, and on his 
advice in iSfil all Lamhton’s trgn. in S. India was superseded 
by new work [ 11 , jyt'-y ]. 

In a letter wTitton to dames Walker, 15-3 -65, ho discuHses 
the value of an ‘‘elliptical compass”, and rlrops into memories 
of his life in India,’* l left in India in 181,3 for th(‘ use of tho 
Depailnient two instruments wdutdi 1 \cTy much miss now. 
'fhey were! my personal property, and...some person may 
have appro|>rlati!d thorn. I do not think T ever marie them 
a present to anyone in partieular. 

“'riiey were an elliptic comjia.HS in a boK about 10 or 1 I 
inches long, 4 broad, and .3 or 4 higli. A Dynanieter in a 
little box about 4 inelics S(pi)ire basi . and inches high. It’ 
the.se should <‘ver turn up...l .sliould like to Ijave them. ... 
1 bought them in England in lS29. 

“If old .Mir Sahih wen* alive Im> would point tlimn out; ... 
Jowahir if lie is still in existenee } V ’ l ak ‘>r Mr. Webb, or 
Willie Scott, might do t)ic same, and cliicf of all, rnv pu])il 
and IViend, Kadanath Sikdar. 'fell tlicin all that lliough I 
am now far away, and never likely to see tliem again, 1 look 
back on them with sincere atVeciion and gratitude for tho 
fidelity with which they sm ved under uu'. 

“Ik'ur old nice, sini}>le-laairtcd, truthfid, and 

trustworthV i>-ita!i' . 1 often think (.»f them willi fond rcgarii. 

for ihoturh I am very happy', and fiavi' all tliat men can 
desire in thi.-^ world, I can nev»'r forgnU Hmt I have passed 
many li.ijipv days at Mati Paon, and that IIk'V have done 
rnueh to render them so. 

' You an- kind enough to offer to (‘.Keeiite any cmnmis.sion 

forme in the way of Putt 00 "’. 1 wear this sort of material 

in pnderenco to any English ma,nuf;ietiin‘, and Mr. W(d)h, 
aided by Robert Seott, has hitherto Ixam most kirn I in g«'t.- 
ting me siijijilied. ... Mv last .supply lias worn well, and ha,s 
lusted throuudi tliis <ion\stahle winter, hut 1 am .sorry to say 
it liegins to gi't very seedy. 

“The la.st MUpfily vas exaetbv (he tiling 1 requinal ; ... 
two thans", one of dark brown whieh sidliecd to make two 
coats, and oin- of a lighter orown, suili<'ient; to make two 
pairs of trouHers and two w aist eoats. ... 

“I saw Strange at the .S'hrre of the Royal Society on 
Saturday last. He was verv busy displaying the merits oi 
some instrument whieii was to be smt out to you. ... Jio- 
imunber me mo.st kindly to all my friends 

U'E. records that his fattier hefjuently attended the 
Friday evening lecvtures at the Roy al Institution in Aihenuirle 
St., being well acquainted with Professor Faraday, and a 
great pt-r.sonal friend of Professor ilolm 'rynd.all, whom I 
have otti'M .^een at my father’s lu.»use. H(^ was also a. friend 
of..-Dr. Whewell, Ma.stm' of 3'rinity (’otiege, (kimbridge 
[ no n.') I, and Professor Buhiiagi', vvhose ealciiiating machine 
my father oiua' look me tti his house to see. 

“ He wa.s alsv) wt-il acquamted with l>r. Living.stone. ... In 
rnv iather’H study,..Hiere v as a [lortrait on tlie wall of Dr. 
Livingstone, ami also...of a river steaniei-’ k ... 1 rememl»er 
being'^tol<l...that Dr. Livingstom- liad dined at my father’s 
house after he had hem woumh-d l>y the lion' *, and that Dr. 
LivingBtone had diHienltv m using his left, hand at the dinmw 
table. ... 

“Another of ray fatlierfs friends was the late Sir tlolin 
Lawrence, ...formerly Governor Gei.'eral of India, and botli 
my siHters, WinifriMi and Ethel, were presented at Court 
hv...Lord LawTcnce’s wih‘. Wlieii 1 wais a boy, ... between 
1861 and 1866, I remember seeing i^ord Law reiwe ami my 
father sitting under a tree talking...over old times in India, 

“My father was also a friend of a C'olonel Feildmg [ tti, 
117 i a cousin of a former Earl of Denbigli. Colonel I’eilding 
was on(^ of my godfathei-B, and i reeeivcHl my second name, 
Feilding, after him. Dne of my father’s intimate friends was 
a Mr. Pilleau, a well-known artist in his day'^. 


II / \ srwi.' *• Kn’riotl <nh'I its Tdxioii \units. liiiiTard ; cf. aS/. 

U:,lwani<,8(ll-.!-20)e.. Ih;)?. VT, P,Y,() ‘'om -miS (Vi7 ). '‘fuUU.st, VUrkh^m ( 94 .'i ). MV,„. 

Ttck. 4 ; Ml. KvertM its .\anit A llmjM, R. L. (mhtlee, Idol). OM. - ^ 173 80 ) 7 11 59. word not identified, 

H,.nry H.nyih ( 1788-18.;:.); rn. 1805; khor. >X,ve,. - Ku,L..tt.vrs. 

but. obvioiwlv inoiiiun.' t<i ok. iikui <>f tbo coiuiliiy ■ i / i-’ ‘4. >" Uciirv I'ilk-au { IRi:. 99 ) liinilHcilKf Jiainti'r, 

'U.robiiblv tlH. .Wat: /W«r( of ZamWJ 1 raw/, .SA. ( <l™r> 

ui.: cKbts. RA. aii.l Rl.. 1850-80; travalbal Kffy|>t, au'l Imlia. 
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“My father had two sons by his marriage, and 
four daughters”. Only two of these married, a dau. 
who left no children, and I. 4 incoiot, i.fk., who 
rn. a g. dau. of John Bontein [423 ] in 188(1, and 
“ ha<j two cliildren only, both of them .sons who...died 
unmarried. The eldest, Cyril Feilding, was killed 
on active servau' in the war of 1914-18, Tlie younger 
son, Oeorge Wilfriti, died a year l)efore the war 
began^ 

We re|)rodu(^o two portraits -the later one, full* 
lace, beanled, enlarged from a {Jiotograph prol)ably 
taken about 1860 by a London photographer f pi. 20 ]. 
I.FK. records that in 1904, 
he “lent to tlie authorities 
at Dehra Dun” a carbon 
enlargerncuit of (Jiis ])]ioto- 
gray)h, from which l.ady 
.Burrard ])aintod a portrait 
in colours—'riie other, in 
profile, with side-whiskers, 
reduced “ from a crayon 
sketch taken July 30th 
1843, Ixdbre his retirement, 
by a Briti.sh olhct^r of tlie 
army, ... a miUtud friend 
of my fatlior, of tlie late 
Lon I Lawrenee, ... and of 
the laUf Colonel Bontein. 

“it [)assed into the posses- 
Slot I of ( k) lonol 1 ion (e i n. ... 
and aftor\vard.s...of his son 
Mr. Joliii Sims Bontein 
( fornKirly an olTicor in t he 
Koyal ]\Iarinos ), whose 
only daugliter 1 married. 

It was... I landed over to mo 
ujiwards of forty years ago. 

... I presonhxi it to tho 
National Portrait Callery 
in July 1932”. 

Of this era von sketch, 

Mrs. Lancelot lOvwest 
writes, 21 5 1935, “It i.s, 
of course, quite unlike any 
of tlie later portraits, but 
tho protllo so very much 
reseniWi's my husliaiid's 
that 1 (*annot hel[) tliinking it must have been a good 
likenes.s at tho time jt w^as hilvon”. It is royiroduced 







turning at Messrs. TIoltzafols, who then carried on liuHiness in 
Trafalgar Square. ... 

“ We U4ed generally, in my hitlier’H lifetime, to take our 
holidayu either at Tunbridge Willis or at Brighton". At the 
latter place he gave me riding lestipriH, jiiid Beveral tinu^B 
accompanied myself and the riding master in rides on the 
downs. He was a very moderate smoker, but a copious 
snuff-taker. In the last few years of his life he used (,0 suffer 
from periodieal attacks of tho gout. 

father ivas a firm believer in God, as every Freemason 
ought U» be. He attended regularly the Sunday morning 
Berviees at St. James’s Church, Paddington, in the time of 
the Kevd. Lr, lk>yd, who was afterwards Ik'an of Fxeter'*, 
and in my early boyhood we always had family prayers in 
the morning before breakfast, at which tlie sm vants atU^nded 
in the good old Victorian 
fashion* 

lA ere.st had claimed the Duke 
of Sussex’ special attention 
because “I am Ji brother 
Mason, one of vour Royal 
brotlu'p’s bodge, ‘‘The Prince 
of W ales' (hiapter^’’. 

.After RFK.'s death in 1935, 


pre 8 (‘ntod to the 






here from npu. Exht. 2553 bv 


peu-rnisBion of tho 


TriLstiHAs of tho Xatioual Portrait (ialloiw'. 

LFE. concludes hi.s memo, “witli a few personal reminis- 
cenee.s ol my father. He died when 1 was thirterm years old, 
but I was a good deal with him during my early bo 3 diood" 
and passed many hours seated on a high stool at a deal table 
studying elementary' aritlimotic, algebra, geometry, and 
trigonometry, and learning something about logarithms... 
from Hutton’s Jjogarithnt.i, and ray father’s tuition. ... But 
my father’s matbematical ability and genius had evidently 
not doaoemled to me. ‘ 

1 in turning and the turning 

Jathc, and under his direction I was given Bovoral lessons in 


Ids widow 
writer— 

( a ) Sir Geo. Fverest's y)er 
Nonal cofvv of hi.'^ Lettf^rft to the 
Duke of Saasex, with wliich is 
hound Jervis’ printed pamphlet. 
It contains Fverest’sautograjjh, 
and numerous pencil annota¬ 
tions, and is now in the Survey 
lihrarv at Dehra Dfm'*. 

f h ) An oil painting, pr, by 
Peyton j .pin j, looking sw. over 
tlie Dim, taken from Vincent’s 
Hill, iVIusHoorie, and sliewing the 
obsy. built in 1839. 'I’his 
jiicture Jiung in Sir George’s 
study in Lomlon and now 
liang.s in the mu.seum at 
Dehra Dim. 

( c ) Ivverest’s gold seal, worn 
on his watch chain throughout 
liis life. 

Koherf, 3r(l boh of Trist¬ 
ram pAorcst, was b. 19-1- 
1798, at (Iroonwicth ; od. 
Oxon. ; MA. ; ordniriod and 
appd. chpn. kic. 1 4-29. 

arrd. India Jan. 1830. 

Studied geology at Oxon., and 
oIocBmI member of Geol. Soo.; 
submitted to ns., 1829, a geol. 
[lajier entitled “A Journey 
through Norway, Lapland, and 

part of Sweden 

1831, recorded geol. obsns. between Calcutta and Ghazipur, 
where he maintained metk records April 1831 te Jan. 1833. 

Feb. to April 1833, aced. SG. and VViJco.v from Mirzapur 
through Saugor, Gwalior, and Agra, to become eh|m. at 
Delhi! I; asstd. by burning blue lights in Delhi, Feb. 1834 
[ 38 ]; stayed at The Park in 1835 [ | yj s ]- 

Furl, from 25-6-41 ; on return 1844, posted to Nimach • 
rot, 17-12-48. ^ ' 

After rfitt. entertained nephews and nieces at 53 Cleveland 
Sq. London, and tlion at Ascot, where ho d., urim., 1870^ 
Member of Reform Club, and admirer of John Brightb 
Papers on goal and metk, JA>SB, i, 1832 ( 450' 4 ): rn 
1834 ( 18-24, 345-9, 631-6); iv, 1835 (207-11, 090-4 ) • 
V, 1836 (281-7 ); vi, 1837 ( 108 ) ; vn, 1838 ( 192-6 ); 
vm, 1839 (313-6); which include essay on ''Revolution of 


\ 


4 ) '“•Vii,) Lih'o'flfi’-'' '’’'^7 t""" "‘vlT' « ■' b ‘Archibald Bojal ( IsChT-SU ), DNH. <r.™. ( 26, 28 ). 

‘ ^ ‘ ^ l^^o, appx. 6. "m Army List 1870; omitted 1871. » lfk. ( 3-4 ). 



xVO^PKS 


443 


CAISFOKD 


tht and RdinpiH in India JS31' S^\ Rogidar 

copies of motl. obans. taken at soo. Calcutta were sent to 
him at Ikdhi from May 1833 [ i i‘>- 2 o ]; 

Pajxir on “77o Sandston(>^ i>f India'" discuHsing James 
Franklin’s work in Bundelkhand | m, was pub. in 

Gleanings in Science^ iii ( 129, 207 )^ 

FERGUSSON, Josias JJu Pro. Ron. Inf. 

h. 1915. d. Sabathn, 27 12-44, aged 29. 

Ens. 19-7-30 ; Lieut. 8-1-39. 

Son of Benjamin FerguriHoii, mariner [ 2 <>j n .3 |, and Eleanor 
his wife. Hodson, n ( 175 ) Punjah /w.sr/a/.s. ( 100). 

6 •12-38, appd. Asst. Bev. Surer., Cawnpore under SaunderB 
Abbott.; frequent autogs. and initials on village jilans, 
Akbarpur, C’awnpure, 1839 ; MHiO. Rev. Svy. Oct. 1839, tr. 
to MaxweH’H svy. of Gha 7 .ipur- | :V )8 j. 

Get. 1840, rt'.verted to mil. duty. 

FITZPATRICK, Jolm [ 111 , ,17> ], 

Rev. Survr., Bengal ; uneov. 
h. dan. 1800. 

Appee. Murvr. 2 10 21 ; Asst. Rev. Survr., 1833 : eh. 
Balasore svy. Keb. 1838 ; Rev. Survr. 3(F3 41 ; resd. 1845. 

son of Robt. Fitzpatrick, Pep. Conimy. ; bro. to Arthur, 
b. 1 - 10-02 ( in, .; 2 , ^71 ]. 

m., Fatehgarh, 20-5-34, Miss Margaret Isalx'lla IMaeklin, 
who d. Balasore. 2 2-39, aged 22 y. 

ed. l’|)|>(*r Mil. Orplian Seh. Kidder|><»re \ ill. 
360 , 11.4 I; reniaining at s(di. till |)ost(‘d, dime 1823, to 
Sahaswan rev. H\ry. under Bedford, later holding 
eh. of detachments, Ra. 200 pin. ; ri'ported 1831 as 
“quick and intelligent’*, and 1832, “since...March 
1831...has performed all tlie duties of an Assistant 
Surveyor. His behavdour generally has been correct 
and orderly, and his character most rcsi)e(:*table. 
During the 8 years he has served under me 1 do not 
remember to have received a single complaint 
against him”^ [ 387 8 ]. 

Oct. 1833, with Lawrence to FarruKhribad, and 
tlien to Banda, 250 pm. ; Aug. 1837 to Lawrence at 
Allahabad ; Feb. 1838, to ch. Balasore svy., Rs. 350 
pm. ; “capable and ellieiont”. Promoted liev. 
Survr. Ra. 526 pm. under bkc. 30-3-41 [ 178 , 186 - 8 , 

190 - 1 , 365 , 39 ^ 3 ^ 305-9 ]* 

Oct. 1842, on break-up of Balasore svy., to ch. in Pumea & 
Riljmalml; “found mass of arrears accumulate under 
Captain Ellis and Messrs. Shaw and O'Donel. Had to reject 
very nearly hall* the aniin's papers, which work had to be 
revised at the close of season 1843-4, and by the end ol 1844 
had completed and submitted all arrears* [ 184 , 306 ]“. 

1846, relieved of ch. of Pumea svy. for tmsatisfactory 
progress and intemperate letters to DSO.; complained that 
Govt, allowed him no opportunity to state defence ; read, when 
tr. to SherwiU’s party. 

FORDYCE. John. Ben. Art. 

b. 4-3-06. d. 26-2-77. 

2/Lt. 10-6-22 ... Lt.-Gen. 21-1-72; 

Col. Comdt. 5-4-73. 

Son of James D. Fordyoe, clerk to Messrs. Reid, Irving 
Co., of London, and Margaret his wife, dau. of James Mo- 
Dougai. 

m., Ist, 1830, Mrs. Bennett, who d. at sea, 6-11-30 — 2nd, 
Paris, 16-3-42, Maria Louisa, dau. of H. G. Alleyne, of 
Barbados I; she d., Nasir&bad, 2-51-45 — 3rd, Meerut, 
14--4-47, Phoebe, dau. of Dr. James Graham. 

ed. Addisoombe, 1820-2. kob. 1873. 


DIB, ; IJhiqw :; Hudson, ll { 204 ). 

Com ml. with Henry LawTence, and with him to Arakon 
1825-6 and OH. in Iri'land [ ill, i>S- 7o ; IV 45- ]. 

4 1 1 33, appd. Asst. Rev. Survr., Muttra under 
VVrougliton ; Marcli 1834, tr. to Siriirnonds in w. 
Azamgarh ; Sept, cotisiilcred by DSG. too inex¬ 
perienced to raise new party [ 214 , 224 , 362 - 3 , 470 ]. 

8-3-35, Slice, Simmonds in ch. w. Azamgarh, 
with actg. allcos. only ; on completion of w. Azam¬ 
garh, Oct. 1836, moved jiarty into w. Gorakhpur, 
now Basti Dist. ; 1837, promotiM to full 8 urvT* 8 . 
allces. on orders of Rev. Bd. against, advice of DSG. 
who considered his progress slow, and his health 
poor f 215 , 225 , 465 , 470 J. 

Nov, 1838, moved party to Agra ; 25-9-39, leave on mo. 
to Mussooric, suffering from “dyspepsia, haemorhoids, and 
boils” ; leave extended till Nov. 1840; lurk 1840* 3 [ 222 , 233 — 
4 . T‘8. 437 j. 

Regtl. duty till 1853. when appd. Agent for gun oarriagee, 
Fatehgarh. Comdt. Ben. .4rt. 1850. 

FRASER, George John [ m, 440 ]. Ben. Cav. 
b. 14 5-1800. 

d. Aiirangabild, 27 -8-42 ; Ml. 

Corn. 17-7 22 ... Capt. 12 11-38. 

Hon of Edward Hatch well Fraser of Reelig, co. Inverness, 
and Jane his wile ; bro. of James [ il, 308 ] and Wm. ( 1784- 
1835 ), Bcs., Resdt. Delhi [ 3 -* n .2 ]. 

m., Delhi, 12-9-32, M'ilhelmina, dau. of John Moore of 
Liverpool. 

Hodson, II (217 ); Crofton, n ( 113 ). 
from 1827, Asst . Rev. Survr., Saharanpur, liolding 
ch. ofdetts. under Wm. Brown in Muzaffarnagar, etc. 

[ Ill, 137, 165; IV, 211, 2TO, 353, 362, 387; pi. 13]. 

Aug. 1832, to ch. Saliaswan svy. vice Bedford, 
with lidqrs. at Bareilly till Feb. 1836, when ajipd. 
Asst, to Resdt. at Nagpur [ 148 , 214 5 , 221 , 368 , 416 , 

493-4 J' 

MRiO. 72 ( 08 ), survd. routes Nagi)ur to Raipur, 
May 1838. 

FRASbHi, Jolin WtHlderhurne. Ben. Eugrs. 

b. 4 10 10 . d. mini., London, 2-4-42. 
Lieut. 28 9-27. 

Son of Hugh Fraser of Phopaehy and Torbeck, and 
Elizabeth Dunbar liis wife. 

ed. AddiHCombo 1820-7. Cunolly ( 87/148 ) ; Hodson, Et 

(210 ). 

1834-6 : Ex. Engr. Balasore ; 1830-8, Cuttack ( 457 ]. 
12-9-37, a])pd. to ch. of rtv. svys. in Orissa, 23-3-38; 
before work fully startod, granted leave to sea on me., to 
regret of Comnr. who deseribcH him as “able, zealous, and 
industrious, ... particularly titUHl for the arduous task entrust¬ 
ed to him'*” i i 8 (>, 208, 347 , 3<^'4--5» ]• 

GAISFORD, Thomas. Bo. Art. 

b. 14-6-10. a. 26-9-1900. 

2 /Lt. 12-6-28 ... Capt. 12 *6*43 ; ret. 1852. 

Son of William and Caroline Gaisford, of Bagstone, OIos. 
m., Ist, Ahmednagar, 12-7-48, Emily, dau. of Capt. Geo. 
Birch, BA. ; she d., Ahmednagar, 4-10-51. 

m., 2nd, in England, 10-10-54, Catharine, dau. of Robt. 

Martin. ^ 

Spring ( 91 /314 ). Iiitpr. Hindi and Marathi. 

3()-l2-28, arrd. Bombay; 6-12-37. appd. Asst. Rev. Survr., 
Deccan, 1236,300 ); devised sun-hat for Davidson [4^9]* 
c. Oct. 1840 to mil, service with unit [ 367 , 369 J. 


' Everest ( 4^-3 ); Markham ( 208-277 ). “ kwv . Bev. 4-10-39 ( 6. 7 ). = from B<siford, 12-8-32 ; bto. 2-9-33 ( 14 ). 

‘from Fitapatrick, 26-7-45 ; BBO., 4-645 ( 6- 8 ) : 13-8-45 ( 31-2 ). ‘ bbo. 12-6-38 ( 86 ). 
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(lEKAHI), Jainos [in, 452 3 ]. Hen. Med. 

l>. ]3*2-l79.'J. ( 1 . iinrn., Sabathu, 

3 35 : MI. Siinia irart-ni. com. 

AsiMt. ^urg, 27 “11-14 ; Surg. 5-.7-25. 

Soa of (iilbert Gorard. i>i>., of Kirig'n ColL AbmJooa. and 
Hek'it his wife. dau. of rlolm Huiiean. piovoHt of Alw^rdeon ; 
bro. of .Alexafider and Hafrick, both Hen. Inf. I lu. -isi-i ]. 

MUOM. 1814. 

DNIL - ////k; ( ’rawtV)rd. u ( 141 ) ,- ('rawford'n lioll 57, 
B 738 ) ; Lloyd. 1 ( 28.4-5 ; Pii/i joh 7//.se/oes. ( 121 ). 

I''IS, .'leed. his bro. Alex, on scaeral expriH. to UpjwT 
Bntlej, making further <'xp/is. of IiIh owm, including one iin- 
daVd to Spiti, described As li, w ii, 1S44 ( 238 78 ) ; papc^r 
on A Method of rectifyni^i a Haute /‘rotraciion, dated (Calcutta, 
28 II 31, ./d*S7i., I ( lP-2(h 40 n..-) ). 

is If) .34. Mo. Ist iSnsri Batt. at Sabathu and Ivotgarh, to 
which his bro. Patrick bc'longed | m, p. n.7 |. 

Dee, 18.31, in poor henltli, jonRHl Hiirnes for h;i/,ar(l- 
oils expii. through Lahore, PoHhnwnr, and Ktdaid to 
Biikinira, vvhieli (h(‘\' reuehod 27 (>-32. Frecpient 
utLieks of finin’ [ \ ii, 10, 274 - 0 , 424 6 ]. 

Hiirno.s nnrrntes that ini arrl. Kabul “we pnwotNled 
straight to tlie fionse (d'...tfie lirothor of tlu‘ (bn in-nor, 
who g:Hve us a (’ordial wideomo and...a dinniM- wbieb 
I enjoyed. Xot so my mifortunate eomjuuiion, 
whose liealrh forsook hini iinmediatel> after <*ro.ssiug 
the Indu.s. His strength v^as now eom|detely uiub'r-* 
mined 'h 


At the cuBtonis inspection “my sextant and hooks, with 
the doctoi s lew liotth's and boxes, ui'n* laid out fV>r the in¬ 
spection of the citi/a ns. 'flicv did thcfu no harm, but .set us 
doun without doubt as conjurors 'h 

(hi ret ui’o \ in .Meshed in Persi.a, Hnrrnxs left tlie 
party 29 9 32, l(Vi\ ing (ierard (o return to India 
with .Mohan Jail who haw left didailed account of tJie 
journey { 27 . 4 , 457 j. .SpiMit aliout 7 mo. in lleimf, 
and tlien kepf svy. of route via Jvandahar n.iid Krihnl, 
read I ing 1 h*shawa r, 10 12 - 3 . 3 , 

Oct, 5tli 18,12. writi'H Mohan Lai-’, “ssc rcHclied the city of 
Ma.siiad. ... Mr. Slice [ ) 2 et u.e j asked ns to live with him, 
but Mr. Gerard refiiHcd on aiconnt of his [ She<‘ ) liaving a 
family. However, he jiitched tents for iih, and entertained 
UH in very hospitable manner '. 

btli. U. 11. H. Abbas Mir/a made his entrs into Mashad". 
7th to Oth. “ W'e went with ( '.apt, Shtu' to* see Yar Mnhd. 
Khan, \ azir of ilira.t. ... He conversed with Mr. Geraril in a 
most friendly, (‘ordial, and respectful, manner. ... VV’ished to 
be friendly with the British Government. ... 3'ho Shah, he 
H^d, would be wry glad to .see ns in Hirat...because ^Mr. 
Gerard wouhl be a strong medium to efJVat a friendship 
between the two Governments”’. 

Nov. 3rd to loth, “Dr. MacneiP, the Assistant Knvoy to 
Tehran arrived at Mashad witli an embassv l-o H. IL H. 
Abbas Mirza. He came to sci' Dr. Gerard in our liouse”. 

29th. “W<‘ teK>k liappN leave of the lioly city of Mashad 

for Mahmudabad u here Dr. Macneil was with H. 11, H.. and 
Capt. vSliee came a little way with us”. Later in thi^ day 
“Dr. Gerard was siek and tireil, and sat on the ground, hold- 
ing thi* bridle of bis horse, wliile T began to soarcli for our 
aervants. ... Wo passed tlu* night ver^ nneomfortablv 
slept upon frozen gmumJ”. .30th. “We...came back 'to 

Mashad, and did not meet any of onr servants”, who came 
in later ; “my Indian servant, 'who was nsixl to a hot climate 
suirerfxi severely from the snow, so tliat his leet and liand.s 
wote motjordoss, and he had lost his spirit and sense”. 

Dec. Ist to 4th. “Wo eontinued in Mashad on account 
of Dr. Gerani’s illness”. 

It, oth. ”\Ve were happy f.» leave Masliml, aecompani.xl 
by Kuropeari serjiaint in the service of the Honourable 


(\»m[)any. and lately in Porsia witli H. H. H. Ablias Mir/a”. 

Sth. “W'o anive at 'riirbat...aTul were conducted to 
Dr. Macneil's housiP'. ... 22nd.; left 'fiirbat on our 

routed to Herat”. ... 30th. “We arrived at Hirat, where 
we wen’ welcomed hy the Vazir's fainilv”. 

Ik-tween 4t}i Pcb. and Kith March'183.3, Mohan Jail m- 
visited M(‘slii‘d. carrying letters from Gerard to .Abbas Mir/a, 
Mareh 201 h to 22nd. ; “Sardar Din Mulid...asked Dr. Gi'rard 
to write to H. Pi. H. Abbas Mirza. and sidtle the affair of 
Hirat. I)]-. Gerard, on account of Dr. Macneirs writing 

agree/f . 

diuK' l.7t}) to .30tli, Gerard and Mohan Lai had andicnoo 
of tle> Kitiy at Herat, who told them “ that he would be happy 
to re<-ci\<- a mission from tin* Knglish (bnernhient, and 
esjieeiallv us. lie repiaitedly said to Mr. (lerard that he hojwd 
to see him here as anibassador in a f»‘\v months, and df'sirod 
him (<» take liis jetlei tor tla' (Jovi'nior (o iieral”. 

2oth .Inly lx,{,{. W,- were (juile ha]>|)\ to l(‘avt> Hirat 

III whteh we now illuiciv remained tor sev en months". 

>'‘-aeh('d Hauz...beroiX' davlight. A few 
eafm |.....l,ad gone a little ahead. As soon as they passed out 
o| the valley (hey were siiddeiilv' attacked bv eleven robbers, 
who took tw(» camels loaded vvdth our things.' In om‘ of them 
Men- all my pa])ers. journal, and a few Knglish articles We 
wmv om‘ mile behind thi' robbers. ... 1 rodi^ up with mv 
muslvet. ... 3’h<‘ roblaa-s thought in the dark that all the 
loolnu’n were prote.tv^d by gnus. Dr. Gerard, without any 
instrument, dared often to follow the thieves, but 1 did not 
let him go. beennsc we were all uiiarimHl. 

At last the day tlawncd, and tlu“ caravan encamped near 
Han/. ... I rod(^ on to Larah, a distaiu’e of .30 mill’s. At even¬ 
ing I was (piiti* delighted at tia' return oj our servants, who 
brought, all mv })apcrs and journal. ... J'hc spy-glasses, which 
were <-onsiderod |o he of gold, were lainit in'the tire bv the 
iol)bf‘i>, ... Some paficrs they wasla'd with water”, 

23rd.; \\ (‘ arrived at Khak (diaiijien. ... Dr, GiTard 

entere<l t)ie ea.mp verv late, as lie iiad misstM) the road in 
tile night'. 2oth. : ‘Beached Gandahnr. Vcr\ triendJv 
rr.ecplion”. ' 

Sept. 21st to 29Mi. : “Kandahar. We...received a kind 
letter troni ('aptain Wade | hi, 310 ; tv. 28 , [ with a large 
bundle ,d newspapers.' 0 , 4 . 20 tli.; ”i.eave (^andahar”. 

(^haziiin. Hie ohiiuas ol Giiazniii eustom-lionse came 
and searched the w hole of our baggage. 3'liere wais notliing... 
liable to duty. However, over-ruled by avarice, tliev put 
taxe,> on our caps, cloak.s, and lea,-cups, and asked for 50 
rupees, wiiich wr ware obliged to jiav”. 

Lell (Biazni 3rd Nov. and reached Kabul oth. “At 
diiuu I w v v\«‘re thJiglited to se<; Mr . Masson, a famous trav eller 
of vvlMun we heard witli givat prai^r bom Dr. .M.ieneil at 
Mashad. ... He is young. wis<‘. ..nd also a cod poet as 1 ever 
saw I j v> j". 

Nov. (ill, (,. 2011,. “('ontinued a( Kalnd. Dine with 
Sard.o Dost Mahammad Khan, lb’ asked ns to stop with 
hi*i aj Kabul, and show him how to drill and flres>s soldiers. 

He asked Dr, Gerard when Abbas Mir/a who was a, friend 
ofLnssia ernes teinvade Kabul, what Hie Knglisli Govairn- 
raent would <lo in India j .>8 ^ |. 3’he 
w^as t.hat he would also (rjl him when f,,. 
of Si’eing the Sardar alone”. 

2Isi. ’• \\ <> (piitte<l Kabul”. 

23rd, ^‘.Shaped our roidn i.o dagdulak. Ascend a very 
high, pu-ss burual under fbe snow. Tlu’ thermometer, when 
looked at. l)y Dr. (h’rard at the emi of the riass, was 30 
uegre,-. '. 

kixsliawar, witli oeeasional trips out, from 
imii D**c. U* Till dan.; dan. 13th, Hasan Abdal. 14th. 

Arrived at a .small town ealled Ilaw:d Piridi, famous for 
brass and »‘opj>er articles”. 

Isfli. Ciww to Dab MaJv. Sa,vv the camp of General 
Aentura’, wlio accoiiijianied by General Gourt, came to 
leceivo ns [ j 28 j. At night wa> had a telkative party of 
gmdlcmen, in w hich Dr. Gerard delighted very much”. 19th 
and 20th. “ Invited to dim* with General (kiurl.. He has 


rt’fily ol Dr. Gerard 
[ound an opporinnitv 
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alfio made a fin© and very correct map of the Punjab, but sayii 
that he is not allowed U) visit Kashmir, which he thinks 
would be an important thing in hie map ( 274 . 428 ). 

The party rt^achod Lahore, 30 1 -34, and found Ranjit 
Singh sick of dysentery. He would not take Dr. Gerard’s 
prof, advice, for, writes Mohan Lai, “he never trusted any 
Doctor”, 'fhey remained at Laliore till 2K-2 34. 

Furthor details of tlio journey, I'esluiwar to 
Bukliara, will be found m Gerard’s Udters pub. 
JASB.i II, 1H38 ( 1 22 ). He had b^M'u a Hi<*k man 
when he Btarted, and had to be? carried in a palki 
most of tlie way from Herat, He died witliin 12 mo. 
of his return to Sjibathu. 

Map compiled from his notes and bearings by his 
bro., proved of great value to the Army of tlie Indus, 
1839 [ HI, 453 ; TV, 276 , 278 , 204 ; ])l. K) ]. 

Colin, of antiquities and curios picked tip bv Geiard and 
Burues reached ash. at (^'ileutta' 1 427 |. 

Vigne records that on his jouriicy to Simla, in ls3i, he 
was ‘'wekxiined at Sabathu l>v Ih. (ierard, ...and passed an 
agnHavble cvonmg jn th<^ socitdy of himself and his two 
bro tilers”- | 472 J. 

GIBIvKNIC, Henry, Bo. Art. 

b. 17 10 lO. d. HaclviH'x, l^ingland, 
1 - 9-48; Ml. Christ Gli., Byenlla, Bombay. 

2/i.t. tMl-27 ... Capt. 3-7 4.7 ; furl. l.S-7-40. 

Son of Mark thbcrne, wine nierch., and Rebecca Sharpe 
his wife; bro. of Cliarles and Ma,rk, bolb of Bo. Est'. and 
uncle to Miss Agnes (hbcria*, dau, of Cbailes, and a well- 
known auth., who d. 17 U- 1939, aged 94. 

“She was descended from an old ajid noble French lamily, 
the do Giberne’s, whose home ha centuritjs was th(' (diatt^an 
de Gibeiain in Languedoe. Her own ininKaliate niu‘e.st()fK 
settled in England in the eighteenth eenturv, serving the 
country of their adoption in both Church and State. She 
was bom in India in liS4r>”‘^ 

183f>-8, comdg. art. with dett. serxing under James 
Outram, I'A. in Mahi Kantha. and emp, on svy. of both Mahi 
and Rew'a Kantha. [ c, 241 2 , 483 , 4 O 0 |. 

1843-4, Dc]), Commy. of Ordnance. 

GOLUSMff), H(uirv Edward. Tnxvs. 

I). 9 5 12. d. Cairo, :M 55; 

MI. Ciirist cli. 15y< *« 1 1 la. 

arrd. India, 11-5-31, 1832; Sec. Rev. Dept. 1848; Oh. 
Sec, 1854. 

Son of Edward and Rose Goldsmid. of Upper Harley St. 

ed. Hailey bury. Ity B. 

m., England, 27-11-45, Jesse Sarah, sister of M Gen. Fred. 
John Golasmid, Mad. Est. ; kost. 

1835, ttppd. asst, to Rev. Ominr. at Poona ; 1837, 
Supt. Rev. Svy. & Assmt., “just tlie man for such 
an emergency. ... He had as an assistant Mr. Hartle 
Froro, a civilian younger than himself, and ho found 
...an equally young Engineer officer, Lieut. Wingat/o” 
[ 236 , 239 - 40 , 475 ]. 

Under Goldsmid’s direction was founded a “scliool 
of revenue officers who gave effect to the ryotwari 
system of direct tenure of the cultivators from the 
Government as landlord, the system generally 
adopted in western India Davidson worked under 
him on svy. and settlmt. of Nasik in 1842 ; “I found 
the Superintendent with his tent pitched in the sun, 
although there was a splendid tope of trees close at 


hand ; sitting in liis |)yjamas and shirt, busy writing 
in the midst of a lot of Brahmin clerks, using his 
ftliirt sleev^es for bloffing fiaper, and deeply inimemed 
in his work”* [ 429 ]. 

March 1H4G, on return from furl, took oh. Deccan avy. 
from Landon at Poona, and in ,biii. 1847 relieved Naah as 
Supt. 

GRAH.'VM, JOlin f iii, 371 J, Head Dmii. 
b. India c. 7 12 I 8 OP. 
d. Calcutta, 19-7-58. 

Appee. Survr. IsB> ... JJd. Dnm. Aug. 1828; 

ret. Feb. 1858. 

Oificially recorder! as son of Capt. John Graham, the 
only oflr. on Ikui. Est. wlio lil H being of Hen. Inf. ; b. 1777 ; 
arrd. India 1797 ; Lieut. 1 S(M}; Capt. 1812; d. at Hoa 1816 
on voyage to England‘S. 

John Graham jr. was <aL Hen. Upper Mil. Orphan Sch., 
Kidder pore. 

m,, 1 st, Meerut, Arabella iK^e Berkelcv, wid. of Clias. 
Smith r»r Banully. I’lieir son Walter Rose Malcolm Graham 
{ 1821-(»b ) became asst , in i>S(;.'k ojliee, (’aleutta [ 330 ]. 

m., 2 rid, Cale.utta, 22 1 39, Carr)line, dau. of late Maj. 
C. J. Ridge ( 1777 1820 ). Hen, (7av., ilodsoii, lu (654-5); 
she d., (’alcutta, 23-1-44, leax'ing 2 suns and 2 daus. ; a 
g. son, Bertram Kobt. Grahain (1874-1916). iso. 1894, kd. 
inaction E. Africa, lOKi, m. in Australia, 191 I. leaving mm 
who was with liusiness firm in Calcutta, 1950. 

ni,, 3rd, tdilcutta, 23 l2-4<), Caroline, eld. dau. of Joshua 
De Penning [ III, 472 -3 ; i \, j ;o ]. 

rn.. 4th, pr. Calcutta. 5 10 4 s, Charlotte McLood. 

14 .7-16, from Orpli.an Sell, to rev. svy. Saharanpur under 
Gerard [in, 3 <*'>]—-tin. Is 2 tb xvitli Ihrrbert and then Oliver 
on topo. sv'v., Garhw.il and Sirmur [in, 38 > j—1^22, sub- 
as.st. survr. with Oliver to rev. svy., IXdlii [ill, 150 n .2 ]— 
Sept. 1827, to soo. Calcutta. sn<M'g, as lid. Dinn. Aug. 
1.S28 [ in, 313 n .7 ], on .sirru its. 323 [>m. -lield continuous 
ch. of drawing olfioo, Caiiuitta, nil r»At. 1858 [ 203 , 293 , 314 ]. 

SG. niitea, 8 10 44, that 'Air. (rraham is a very able, 
zealous, and experienced |)ublie servant, well acquaint^ wdth 
the records, and fully alive to tlu^ liorauir and crodit of the 
ollico”'. DSG. writes of his services, 24-7-.51 ; “On the 
removal of the hea<Jquarters from the Presidency in 1832 
[ 335 1» Gra)iain...reoeiv(al no acting addition to his salary^ 
or personal allowanet? tor,..the duties of the Registrar [ Store¬ 
keeper |. H (5 has now bi'cn 35 years in the Department, 

and has been on his present salary since the year 1828*** 
[ 337. 34 ‘ |. 

Cl), to B. 12-1-53 sanctions increase of salary Rs. 113 p.]lL* 

GRAHAM, William Dasbwoud. Bo. Engre. 
b. 17 -3 13. d. 23^-60. 

2 /Lt. 10 12 30 ... Maj. 15-9-57 ; ret. 4~7~58. 

Son of Robert Graham, bc8. ( 1776 1815 ), and Sarah his 
wife, dau, of Stephen Paul Monckton. 

m., St. James’s, WestmiuHter, 19-10-48, Susan, dau. of 
Lt.-Gen. Sir Thos. JJowman, kcb. ( DNB.). 

Conolly ( 106/95 ). 

1830, made svys. and mapH in Rajpipla and “the strong 
hill country caUod the Daung” to the west. 

GRAlS^r, Cluirles Pklward. Ben. Inf. 

b. 15 -5-09. d., Banda, 22-6-41 ; unm. 

Ens. 19-1- 28 ; Lieut. 2-8-32. 

Son of Alexander William Grant and Mary his wife. 

Hodson, II ( 313 ). 

13-11-38, appd. Asst. Rev. Survr. Allahab&d; 1839, to 
Bundelkhand as asst, to Stephen, till death [ 368 , 392 ], 


^JASB, Ti, 1833 ( 1-22 ; 143-9 ); iii, 1834 ( 246 ); viii 1839 ( 528 ). Vigne, i ( 28 ). 22-9 1939. * Davidson 

(184-5, 195). ^Survey Rolls; DDn. 464 ( 8-9), 1-535, age 43 y. 4 mo. 24 d. ; ib. 543 ( 43), 1-5-50; aged 48 y. 4 mo. 
•Hodson, IT ( 303-5 ). ^ DDn. 414 ( 41 ). « DSG. to SG., DDn. 553 ( 5 ). » bmo., 15-1-53, DDn. 580 ( 71 ); S(.,. s, 13-8-52, 

DDn. 642 ( 324 ). 
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BIOGRAPHICAL 


GRAN 1 \ CharieH William, Bo, Engrs. 

b. 25-H^-04. d. 1-12-89, 

EriB. 19-^9-20 ... LtCol. lfL-8-43; 

Col. 28-11-45 ; ret. 2-7-53. 

Son of George Grant, banker of Portsmouth and Elizabath 
his wife. 

Conolly ( 105/14 ). 

MKIO. 118 (2), as Ex. Engr., aurvd. road lh 3 lgaiim to 
VongurK sd. 11-12-3,5. 

GKlFKId^H, William. Mad. Mod. 

b. 4 3^10. d. Malacca, 9-2-45; 

MI. But. Gdns. Sib pur. 

Asst. Surg. 24-9-32. 

Ron of'rhomaa Griffith, of Kingaton-on-Thames, Surrey. 

ed. London Univ.; frgs. ; Fi.8.; distinguished botanist. 

m., Calcutta, Rept. 1844, daii. of James Henderson, 11th 
Lt. Dragoons, and sister of wife of his bro., Capt. Henry 
Griffith ( 1807-52 ), Mad. Inf. 

DIB .; GriOith, being I*o.'<Ui tn/ioufi Pnp, rs <(• Jroimah, with 
bio. note and jairtrait, e l. by McClelland, 1847; JASii., x, 
1841 ( 797-81,5, 977-1037 ) ;‘\i, 1842 ( 49 90 ) ; xmii. 1855 
( 02.3-48 ) ; Burkill ( 58-71 ). 

Arrd. Madras 24-9 32 ; posted to Mergui. 

1835, vvitli Wallicli, boUiiUBt, and McClelland, 
geolgb. and soil export, to .Assam, to report on “ tea- 
forests” [204 ]C 

Get,-Nov. 1835, crossed Kliasi Hills, Cherra t(> 
Gaiihati, to Upf^cr Assimi. 15-1 30, “we arrived 
at Knjoo, a rather large village of Singfos-, and within 
half a day’s ioiinio’y of which tl»e D'ti is found in its 
native state”. 

Oct. 1836, visit Bra-hmakund and Mishmi country ; 
on return, Dei’., ‘'n^aeljcd tlic Mut lack PanetN ...as¬ 
cended the dry bed of the aVlutUu k [ 204 5 j. ... Dec. 
11th. Visited the tea at Nigroo. ... I 8 th. d'heMajor, 
arrived ( probabl.y Major B. Bruce of the Rajah's 
service, one of the 8 uj>erintt;'ndcTits of 'Tea CTdtivui- 
tion ) Account of this tour, .7/1 *87^., vi, 1837. 

Feb. to June, 1837, witli Simon Hannay from 
Sadiya over Patkai Range, by route s. of tliat 
followed by Wilcox and Burlton ten years earlier 
[ in, 39-62 ]. Met Bayfield and travelled with him 
dow’n Hukbawng valh‘y to Mogaung, and reached 
Ava. 1.5-5 37 ; noticed specimens of tea plant en 
route^ [ 419 ]- Grillith counU^d 28 stages Sadiya to 
Mogaung. totalling 378 m., and allowed 12 days for 
river journey down to Ava, about 285 rn. 

Left Ava 28th May, down Irrawadd^y- to Rangoon, 
and tlience to Calcutta. 

31-8-57, kJ't Calcutta wit h orders to join Pember¬ 
ton’s mission to Bhutan. Travelled vda Dacca, and 
by river to Syihtd., reaching Cherrapunji 25th Sept, 
r '^63 4 , 42 T i ; 

“16th Oct. jiHccmicd th(‘ ( 'hiioiig [ Shillong ] Hill, which is 
anmng the higlic.-^l poi lion < J tliin range*’. ... 3’he summit is 
gained after an nasy mareh of t.wu hours ; Hh* aseent is gradual, 
The highest ridge is naked o1 trees, hut to the north the slope 
is in one portion coverno with heavy tree jungle. ... 3’he 
forest itself of oaks, ehestnuts, and rhododendron, ... A few 
pines occur. ... 'fo the north v»^ry high ground is visible, as 
likewise froni Myrung, and between this and Chillung is an 
elevated plateau which appears to me likewis«i very eligible 
for the sites of European I’c'sidf iKCH. ... It is much to be 

' GritVith ( 1 .59 ). '’Kachins of Upper Assam 
Alex, Hnice. his yi . l»tv), ; bur! ill ( .56 7 ‘(iriffith { IT)!? 
as hdiirs. K. iSr .1. Hills, l8ril, of Assam, JS74. OJifhth 


regretted that some aituation in tliis part of the range had 
not been seiecled for the site of a sanatorium instead of 
Cherra”*k 

Prom Gauhat i reached Dewangiri, 3-1—38 ; met 
Pomberteu, and cemmenr'od march thrcuigh Bhutan. 
Bla-ke la^pt tlie 8 vy. whilst Griffitli made obftns. for 
height by Weollasten water-healing apparatus [ rii, 
222 ]. .Tournal tells mostly of botany, with occa¬ 
sional notes about people. “Renka. ... Audience 
with liajadi. ... Priests...are grcaj beggars, and the 
headman was well plimsed with a [ireseiit of four 
nifiees. He gav c •^ITunbcrfon two, Blake and myself 
one eacli- j»aj)ei’s ol salt, similar to those given to 
th(' lo()kfa*s-on 

15ti» Feb., anot her account of the crossing of the “Domyla” 

[ ]; “Uoftlies. ... all ofl’ by 61 a.m, ... had halted, refusing 

to gu) on MS It was already dusk. Learning that Pemberton 
and n. had gone on, I hurried on likewise...until it was quite 
dark, ... and..,deteniiined on n*turning. I reached the 
coolies aliout eight, covered with mud, the path in the wood 
being very difficuilt and excessively slippery. I had nothing 
hut broken crusts to eat ; I procured some sherry, liowever 
aiicl my bedding l>eing up J was glad to take shelter for the 
iiiglit under the trees. 

“Next morning, on overtaking P. and B., I found that they 
had remained all night in the wood without anything to eat, 
and w’ithout bedding. ... We rt^ached the village about 91^ 
on the 16th fatigued and dispirited. Nothing was at hand, 
and we had no meal until 5 p.m., except some Uta and an 
egg or two”k 

Crossing tlic pass of Hodoola 26-2 38_12,035 

foot, tho party reached Piinaku 1 st April ; vvoro 
all <iroad(ull\ disafijiointcd in tlu* rapital”. ... 9 th. 

Audii'iice with I)c|>—the whole l)usin(‘Ms went off 
vorv well. ... VVe left Punakha 9 th May. ... 18th 
Buxa”, 

(.riHith ( 393 12 ) givt*s daily sta.gf's with reiMmls 
of tlieiTuoniefor, and iioiglits. 

Cu’inith { 31 j- 519 ), Afgiianisfrin journal; 16 12-38, 
“reach(‘d la)odianah...arter a dawk journey of four- 
t<Mm and a half days” from Calcutta. “Loodianah 
is situated abemt live miles soutJi of the Sutlodgo, in 
the midst of a sandy country. ... The fort and Capt. 
Wade's house are...on a rising ground ” [ 424 ]. 

travelled down Sutlej by boat, iu company with 
Macnagbtoii, fi]nvoy to Kabul [ 281 ), 10-2-39 ; 

“Mamdot. ... Tassin’s map [ 293 , 312 ] of but littlo 
1180 a.s few of the names are recognized by tlio boat¬ 
men or villagers. ... Khan of' Mamdot visits FInvoy”, 
27th, Wo caiiK' on tho Indus c'arly in the morning, 
and stopped opposite Mittimkoto until 2 p.m! 
awaiting tho arrival of Mr. Mackeson^ [292 n 6 
472 ]. 

25th March, roach Quetta. ... 27th April, Kan¬ 
dahar, with Army of Indus, wliicli he had joined at 
Shikarpiir. Aastd. with barometer obsns. for height 
and astr. obsns, for position [ 282 , 294 ]. 

Journal, though mostly devoted to botany, refers 
U> ©vents on march--a8sault of Ghazni, and blowing 
up of fort gate by Peat and Durand. Interesting 
trips from Kabul, including Bami&n [ 279, 282—4 ]. 
Left Kabul 7-10-39, arrg. PeshAwar 7 - 11 - 39 , 


1,7 Shillong foundc 

( 244 ); ffdf Irarts. Calcutt a, 1873. UAgeiit, Indus Nvgn , 1835- 
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HILL 


Extracts from lett/ors, Griftith ( xiii- xxix ); Peshawar, 
17-11-39; “I hope some day to turn out a real traveller. 
I am now in hofHJS of becoming a decent Kurvoyor, and before 
many years...a decent meteorologist. I leave the Army here, 
and shall part with it, particularly Thompson and Durand of 
the Engineers, with regret. ... 1 arn doing nothing in botany, 
but learning Persian and the use of the thefulolite”. 

Accd. mil. expn. from Jalalabad into Kun;‘;rand writes, 
29-1-40 ; “My employment is surv eying and eollecting data 
for ascertaining the heights of the hills aroundh ... Early in 
July 1 proceeded to Cabul for change of air, and as soon as 
I recovered a little strength, started to join Lieut. Sturt 
[ 283 n.t), 468 ], who was surveying on the Toorkistan frontier”. 

He desorib^ oontaots in Afghanistan with Burnos, Conolly, 
Lord, Edward Sanders, and otliore f 4 ' .4 n. 5 , 468 j. 

On withdrawal from Afglianistan, visited Narbada 
R. and Simla, reached Calcutta Aug. 1841, and was 
posted to Malacca. Fiecalled to Calcutta, Aug. 1842, 
to act for Wallieli in (di. Bot. Gdris, Sibpur, till late 
in 1844. d. shortly after return to Malacca^L 

GrilTitli ( 517-9 ) gives table of lats. and hoights 
obsd. in Afghanistan 1838-40. “'riie altitudes for 
tlie latitudes were taken with the sextant and the 
artificial iiorizon, and the results throughout are so 
nearly coincident that [ they ]...rnay be relied on to 
within half a minute”. Of the 99 places in this table, 
Kandahiir had 00 obsns.—Cabul, visited twice, 42 — 
Jalalabad, 24 obsns.^ [ 282 , 294 ]. 

Reporting on Iris Peshawar svy. of 1849 53 James 
Walker writes bigiily ol’ the value of Criflith’s obaiis. 
and journal; “Its googniphical inforination appears to 
possess accuracy superior to tfiat of any other work 
extent on Afgluinistan. In every instance in which a 
comparison could be effected, its deductions, though 
obtained with inferior instruments, and under 
manifold disadvanttxges during the course of a rapid 
march, were found to differ very sliglitly from the 
results of this survey. 

“The barometeric heights given l)y tlie Doctor 
are esi)ecially good. For instance, he makes Peshawar 
1,070 above tlie sea level, or 100 feet less than the 
G.T.S. value, whereas all otlier travellers have made 
it from 600 to 1,000 feet in excess”^, 

HAINES, Edward. Ben. Engrs. 

bapt. 30-6-20. d., Moiilmeiii, 5-I]-49. 

2/Lt. 10-12-39; Lieut. 12-2-44. 

Son of John Haines, surg., and Jane his wife, of Hamp¬ 
stead. 

ed. Addisoombe. Conolly ( 89/203 ). 

27-10-41, appd. asst., rwn., se. Provs, , 1845, Supt. Raipur 
mail road; Miiio. 63 ( 25-6 ), svy. of roads Chota Nagpur to 
Nagpur [ 269 |. 

HANNAY, Simon Fraser. Ben. Inf. 

b. 12-11-01. d., Dibrugarh, 25-1-61. 

Ens. 3-4-20 ... Bt, Col. 20-6-57. 

Son of Honty Hannay, or Hannah, of Elgin, CoUr. of 
Excise, and his wife, dau. of Capt. Simon Fraser of Daltolio, 
00* Inverness. 

m., 1st, Calcutta, 4-7-27, Margaret Campbell, dau. of 
Alex. Graham of Glasgow ; she d., Gauhati, 4-7-41. 

m., 2nd, Calcutta, Mary Florence, dau. of Alex. OampbeU. 

Hodson, II ( 381-2 ), sv. Hannah, explains that he is thus 
named in 10 . ^ 0 . and £JIt ,; though shown as Hannay on 
his own grave and that of liis Ist wife. Always Hannay in 


Survey records, JASH.^ and Griflith. 

With mission to Assam, 1835-6 ; route svys. in Upper 
Burma 1836-7, one being from Sadiya to Ava over Patkai 
Range with Griffith [ 4 »'>, ^48 ]. 

JASB., \ , 1836 ( 126 ) ; Burney sends from Ava buddhist 
images fouml by Hannay who liad reached Mogoung, 5-1-36. 
ib. vn, 1838 ( 368, 625'8 ), papers on gidd-washings, Upper 
Assam ; ( 671-9 ), pap^^r on “Moa Morah sect” [ i: 81,399 ; 
in, V, 57 n .3 ; TV, 203 m.j f 

2 nd-in-oomd. Assam li. 14 fi-SS; Comdt. Ist Assam m., 
26-3-39, till death. 

IIERVEY, Gerald AugustuH Frederick. Ben. Inf. 
b. 9-6 16. (L 2-5 91. 

Ens. 12-12 34 ... Papt. 12-10-45; inv. 7 1 53 ; 

ret. 10-12-61. 

Son of Hervey Augustus Hervey [ ni, 4 ., 8 ], Ito. Inf., and 
Margaretta Adriana Giester his wife. 

Hodson, n ( 437 ). 

Nov.-Dec. 1840, with Ramgarh m., survd. Doranda cant., 
nr, Ranchi [ .:o< ) ]. 

HILL, Charles I'iiorold [ iii, 458 ]. Mad. Inf. 

b. 19-2-99. d., London, 18 11-57. 

Ens. 8-1-26 ... furl. 1842-5; Maj. 3-S-55; 

ret. as Bon. l;t (/ul 23 7-56. 

Son of Henry Hill, Capt. iiN., and Caroline Bettesworth 
his 2 nd. wife. 

m., 29-8—41, Emma Harriet, dan. of Geo. Edwr. Russell, 
MCS., Oomnr. (ianjam [ 233 ]; she d., Shanghai, 7-10-50. 

Orifrntid Chub. 

1829, appd. Asst. Snrvr., and y>oBted to Ganjam 
SvyL under Snell [ in, 104 , 342 ]. Doc. 1832, arrd. 
Madras afb'r Icav'c t o Malacca t)ii me. ; left on 11th 
for Nellorc, wliere lie started trgn. and training 
appccs. [ 235 ]. 

Doc. 1833 to Oct. 1834, to svy. of KimtHii in 
Ganjam during mil, ojnis. [ to, 230 , 253 ], Appn. for 
tr. to OT 3 . strongly roedd. by hlverost, wlio described 
him as ‘'one of tht^ ablest and most efficient of the 
Madras surv( 3 Vors”. Succ. AVard in ch. Trichinopoly 
svy. 1-11 34 , moving party to Salem during fd. 
season [ 2 50 ]. 

Jan. 1836 , again called to Ganjam, to extend svy. 
into Goomsur under the C/omnr., Geo, Russell, con¬ 
tinuing there till granted furl, on me., reporting in 
Oct. 1841 ; “I have been co.nsttmtly omiMoyed in 
tlie hilly tracts, and have suffered repeatedly from 
fever, and rheumatism succetxled the fever about 
2 years ago. ... I had hopjed that my natural good 
good constitution would enable mo to carry out the 
survey of the Ganjam hills [ 233 , 383 ; pL 15 ]. 

“I have been diaappointed, and am now so nearly crippled 
that I find it impossible to cany on the work. ... I have 
applied for leave to embark from Calcutta in January next, 
and proceed via Egypt [ i75» - 30 , 2S4» 3 b 8 ]®. 

Made valuable reports on the Goomsur country and its 
BLhond irihabitanta. 

On return from furl. Fob. 1845, posted to ors., and took 
oh. of Coast Series from Calcutta down e. coast. Health 
suffered greatly during several years work in these unhealthy 
tracts, and he read, in 1853. 

HILL, Lawrence. Ben. lilngrs. 

b. 2-3-12. d. Jlullakati, nr, Barisal, 

24-9-44. wn. Greyfriars cliyd., Edinburgh. 

2 /Lt. n-12-29 ; Lieut. 20-5-39. 


'Sketch of vallov of Koimar 11., mkio. 113 (■'1 
Cal. ( 479 ); JASli., xi, 1842 ( 4(I -!M1), x, 1841 ( 797 815 ). 


-J ISH XXIII 18.75 ((123-48 ); hot. (ollii. fni’ii U. In.lifs. '‘cf. 70. 
*m)n. 593 ( r>-13 ), 11-9-54. DDu. 403 ( 499-502 ), 10-10-41. 
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biographical 


Son of Robert Hill, of Edinburgh, and Rarbara Greddes 
ms wife. 

od. Addi8ooml)e, 1828-9 ; Chatham, 1830. 

Conolh’ ( 88/172 ) ; JlodBon, ii { 452 ). 

1830, attd., with “guard of Sappers and Miners*’ to 
Boileau’s svy. in Hharatpur', being allowed, Jan. 1831, 2 mo 
leave to continue svy. work with Roilean f 217-2 ). 

Fell, to Ai)iil tmiiif! stationod at Delhi. lua.le himaelf 

uK>ful with Itoileau aii.l Jiverest on approximate series of 
Ot. Arc across .liimiia valley. “Mr. Hill obtained leave for 
two months from Captain Ue ]!„de, but will have to muster 
*t IMIhi on the 1st March hy miming in from your camp 
and rejoiiung imnicdiatoly aftorwards [ 27, 

1834-5. on Shekhawati expn. [ 27 > ]. Juno 1835, took 
over 8VV. C awnporo cant, on tr. of VVm. .Jonos to otb. ; j. 

HODCl EtS, 2\loxftnder [ in, 45S-<i ]. Koii. Inf. 

bivpt. 24-R 1800. d., Lucknow, i>-9-41. 

Ena. 4 3' 20 ... Capt. 12 10-34. 
his^wRc/'^ Hodges of Ludlow, tSalop, and Mary 

m., Everton, 9-8-38 (not 1839 as in \ol. ni 458) Hosav 
dan. of VVm. Hiiffington, of co. Donegal. 

Hodaon, 11 ( 457 ). 

1827, appd. Asst. R(w. Survr., Saliaranpur; Jan. 
1828 , to Siindarbaiis [ 8 , 178 , i() 2 , 304 , 3(12 |. 

1831-4, in ch. rev. svy. Noakhali Diet., and islands 
of Meghna K., including tSandwip ( 2 o()]. June 1834, 
to Calcutta, “sufTering from a severe fever”. Having 
compleUMi rev. svy. f>f Noakhali, started Siddons 
on Chittagong svy. ; furl, from 7 10-30 f zav 
368 ]. ^ 

HutFON, d’bonias. Ben. Inf. 

b. Penang, 4-3-07. 

d. Kajpur, nr. Mussoorie, 19 12-74. 

c 27-10-38 ; inv. 24-12-41 

bon ol Ihomas Hutton, of Calcutta, agcait 

183^06?’) "" overland, JAS/J., rv', 

vr • joined Mainpuri sw 

IWch 18,38. App i. d at one., for sick leave to hUIsfandl^ 
having (hrangement of the Inngs—violcnt rad 
istmssmg cough--afor a seven, sttaek of small,«“• 
yked for leave Idl .3th Oct. “to enable me to . .vplore mid 
re,mrt upon the geology and...,iatural historv of \he Sfoti 

ScilieJv ™’'*' ‘•'■‘"■ J into with The 

655-81 ) ; X, 1841 ( 198-228 ). ^ 489-oJJ ) 

He cannot liave taken much inUirest in his svy appt for 
ta spito of the plea of illness, he “proceeded with ariittie 
Mi7l^ls”’'^' ('’ "'''‘‘noc...r started on the 14th of 

KAOrn i ' 1 ' ^ my notes from the military post of 

Kotgurh uhere i arriv,.,! on the l!»lh of Ma, IJr Zvrr 
rejomed the Survey. ‘ n(\tr 

Was a pwliho contributor to JAS/i or. . u 

« Himalayan Vulture lOagle-KrJh-wator S r":/":' 

.»i it- Himalaya-Flowers on the wny 

to the liorendro Pass-U .s.lien mamifaetures of Khorass^ 
Kanrid ™ ■" M>™,mr -ZiKilogy of Kandabar—Orruthology of 


JA(X)H, .lohii Ho, Art. 

1). II 1-12. 

il.. iinm., diicoloilmd, r> 12 .38. 

2'l,l. II -1-2S ... Col. 2ft •V,37 ; nrig.-Hen. 

Son ol H,.,'. Stejihen Cong .laeoh. viear of Woolavington 
bomiTMet ; hro. to VVm. St(‘phen | inf. j. 
ed. Addiscornbe. cit. 18,59. 

/b\7>. ; l)l Li. ; Ho. Cal, *{. Aim., 1817 ( 327 ). 

1838 . vtilh Ho. Army in Sind; 1839, eonid.i. Art. in Kaehi 
expo., Nw, Sind. 

'^“'‘'^'■r Fort with British 

IS.Xft -to, employed in Cujarai. Supt. of “r-xperiments in 
hormg -X "'ater; ; survil. route from Cujarat via .\agar 
fou-fcai to ilyderahad and .Sukkur ; Upper .Sind, sketch from 
Sukkur to liills on \v. f .>.p>. 28 ^ ]•'. 

from Dee. 1841. eorndd. Sind Irngulnr Horse; distin- 
guished mil. ami pol. services in w. Sind; Ifdl name to 
Ja(‘obabi.d. Ihroughout Ids pol. fiareer encouraged local 
Hvys. and maps ami rlied just as a rev. svy. party had start 
woik m Jacoliafiad ; Hrv xSeiy lieporlA, 1857 4iI ( 126 ). 

J.A( OH, VAilliiiin Stephen. Ho. Pjogivs 

b. , 1 . J’ooiia, 10-8-62. 

En.s. 2M)2!I ... Lieut. 1-7-33; 

.. r , , , , resd. as Capt. 20-1 ^S. 

bro. of dolin j saj> ]. 

m. in Kngland, I7-!) 44, Khzaheth, dan, of Matthea Ciuits, 
mereli. late oi Uamsliorongh ; she siirvivi d him with 0 sons 
and 2 dans., arid d. 8-9 98. 

<-d. aAddiseombe, 1828, euas. 

( low'-ui: *•ij***'* 

( i..8-J0), ob. notice ; (Vumlly (89/106). 

Ami. Irulin, 1831 ; 111 12 33, ni.p.l, ns.st. to Short- 

rodo on Ho. trgri., eoadiicting oi)oration.s whilst 

lattor wa.s lilwont on rev. svy. tltily ; took over ch. Bo. 

Long!, .Sorios, Oct. 1830 [ 4 , 14 , 72 - 4 , 88 , 45 ( 1 , 408 ], 

11 12-30 to 8 1-37, with SC. at Kaiianpur, and 

groatly irnprtis.sod Hvorost [ 40 , Oft]* BMC., 6—2—37 

appd. Ist Asst. GTK. [ toy. no, 145 , 358 -ftj.' 

Oct., 1838 1.0 21-5 4(1, sick loavo to Cape, rosiiming 

ch, on rofiirn. Ko-olisd. Hverost’s series of 1822-3 

f ™. 234-6 ], Urns completing Bo. Longl. Series to 

Gt. Arc [ 74 , Q 2 - 3 , 230 ]. 

2-10-41, left Poona to assist Waugh on meast. of 
base-line at Bkjar, but prevented by ill-health from 
joining SO. at Debra f 55 , 57 j. '|V, SG’s. invitation to 
bring Bo. 'lYgn. party (o work in Hinmlayan area, 
prosiimuhly on n. Ci.nng .S,.ries ( 71 J, said'he would 
nitlier rDHigii**, 

With viow to long leave on me., ohUiined services 
<>f liarry Rivers as asst., handing over to liim 9- 1 - 43 . 
Sailed from Bombay llth .Ian,, leaving SG. with 
higli opinon of his talents | 73 , 300 . 307 , 464-6 J. 

20 9 -4,5, iippd. Asst. Supt. Heads & Tanks, rwD. Poona 
nr*Obsy., and compiled eat. of double stars 
ODBd. by ban ; frequent contributor to JASH^', 

“Pixl. Astr. in ch. Madras obsy. vice 
1..I. laylor, assuming cb. 6-7-49; sick leave 1864r-5 and 
*' 3-59, resd. whilst in England. 

1860, wth official expn. to Spain for obsn. of total solar 
eclipse. Obtamed grant from Parliament £ 1000 for equip- 
meat of obsy. at Poona, engaging to hold ch. for 3 yearn, 
bi^ed m Herefordshire, 2.5-7-62, taking astr. obsns. for 
lat. and long, on board; comments on absence of oard- 
playing ‘which often proves a fertde source of dispute”. 


121 ( 3.5 ) ■' mwf 14>' r-li'./r ■ ' 't/** S - ‘W; 30-1-34 ;_m>n. 331 ( 21 ). “mioo.. 64 ( 2.i ); 112 ( 75 ); 118 (15)- 

.Markham ( 92 n. 3 ). - . "i. amgl. , DDn. 718 ( 133 ), Waugh to Rivers, l()-ti .50, • MHAA. xvii (79)’ 
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Arni. fionihay 7 l(.uivin;L’; for I’ooim I2tii ; diod two 

tlayts litter reaehiiig l*<K>na, fiTnu “ vioh'iit liver attiuik”. 

Had 1 ‘ought “teleseojH' of nine indies afierture" for use 
at P(K>na, made by Oooke A Sons, N'ork. wliieh was adv. 
for sale two yoars lab'r t)v Mev. I>r. Jacob, (‘brist’s llospitiii, 
lyondon. 

JENKINS, Kranois Ibni. Ini. 

b. 1 S < 1 , (liUiliuti, ; Mi. 

1 :114. 2 12 11 ... Ift.-Col. 2S-11-.74 ; 

n t. lAJ). ISbl; Hon. M (ien, :n 

Son oi llev. braneis J( nkins. \ ie.ir of St. ClenK'Hls, J'mro, 
and Mary Hnekland bis wil*-. 

Hodson, n ( .742 bO ). 

ISJO 2 : oil pol (Itilv AryikaJi . on roece. tour witJi 
ibvmiiorlon fi'nin ArnkHii throngdi (’hittni^ong " 
<:ru4iru‘ Akinipiii' --.Ndgiv tiilLs—to l^iipor Assain 
j 2(>J J ; /d- k’o/ ( 2J9 ), skoteh of E. boundary ol" 
piud of (Viehar lor fr. to Manipur, ISJI J [202]. 

2.4 1 .44, t’oninr. ol rev. and auu. in Assam till ret.; took 
im|>nr(;ini part in evt. of ten industry | •'>) .p V',-. ). 

JEKA IS, Thonuts Bt'st | m. 41)3 J. Ho. Eiigrs, 

I). JafTnapalaiik (Atyltni, 2-S I79(>. 

(j. lyondon. .14 57 

Kns. 1 b 14 ... Maj. 2s (\ 4s ^''1. 40-42 4L 

Son of John .leia is., Mos., oi’Stalfoi-dsbire, and klixiibetb, dan. 
of Capt. tk 1''. Ibtso, lu;., ol iNilisb descent. P>ro. to (Jeo 
Jer\is. (’n. bonibay IS4S b!. 

in., MaJniiiaiesiiwa.i-. Ib l 1 40, Ann.' Sarali, flan, ol' I >r. 
Wrn. Pagf't. ret. snre. iim. 4Stli Ibgl. 

r'R.s. ; KUS.; J' Os. ; i'll,AS. ; I'Ros. . .Mio;. 

Markham ( 100 ! ); biog. under title 77n)/mos /b.s7 Jerri-^y by 
Hon. w.]-. .bn vis, I.ondori, IHON ; wil lt jiortrait from oil painting 
bv Hopwofi'l, Konibay IS40. p. 422; another alter ret,, as 
frpce. ; ./A'O'.s'. \ ii. I 8.47 ( 127 4.4 ) ; . iii ( 202 b j ; 27, iKb: { cx ) ; 
(rf.ol^ S(H\ xiw ISbS ( li\ -l\ ); lu’ith ( 0 12) ; (Vinolly ( l04/bS ). 

IS19 40, ill cb. svy. ol Konkaji, rov. and sUi 
tiHfies 1‘or < oniur. and topo. for DSE. [tit, T 2(> 7; iv, 
p:>(> |, drawing Halnry Hs. 400 pin. [ 111, 452 j. On closo 
of 8VV. rovortAMl to lOngr. dntios, and in May 183(t 
svibinittod in(-otn()lote rna|)s luul tnoinon‘s to l.)S(.k 
On (daiin for fnrtlior nnnunoration, was proiniaod 
«xtra Ils. 200 pin. from 15 2-2d to 41 5 40, '‘on 
handing n|)...a fan copy of your moinoir, eompUdo 
for publieafion, aecouipanied by maps, plains, draw 
mgsriiT, 352 1”-. 

By ond of 1844 (‘oniphdod in spar(> timo olaboraU^ 
cofiy of his “sbitistical inomoir'k togidlnn- with fair 
eo{jiOB of curtain of tln^ maps'^ wbitdi In^ laid before 
(4ovt. with re(|uest feir allcte biglier than tfuit 
promised in 1841. lie a-sked leavt^ to get tliem 
printed privately, witli 100 cojiies reservinl for (Jovt. ; 
“I was given U» undersbvnd all in>' labour would be 
fruitless, and that the papers would evtnitnally l>e 
locked uf>..,in the archive.s in India or England till 
destroyed Ity time, on a,e<’ouiit of the great/ exjjonse 
and difVicidty that would attend their publication. ... 
The ma|>s for tin'' Statistical Survey hecarne totally 
useless, a.s tlio drawing pa/jter did not keep, and 
they all had to be re-drawnin l83oh 

'Phough the Covr. noted that th(^ maps shown to 
the Council “did Qipt. Jervis much credit”, he did 
not consider the alhup already promised shfiuld be 


increased 'riie (piestioii shoubl h(' nd’erred to 
tin' llonourahlc^ Court, and as (Japt ,h‘r\'is int-tiiKls 
to proceod shortly to England, it may lie tliere 
.sc'ttlod l)y tile Moine aiitliorit it\s. J'he |>lans slionld 
he sent to the H.on’})b' Court, copies IxMiig |)reviou8ly 
taken la^ro”^. 

I’lif* DiiectorM Wf're inlornied, 2b 2 2 m). that ’Abipt, Jervwi 
lias oonipleU'd Iuh .stiiti.sticiil repotr on the Koiikaii, ami hits 
funiLMhed UH witb an firiginal memoir on tin' unumue riyHtcm 
.ind land b'lnire.s. ... uf’efnnpanird by...,statiHtif^t/) tablc.s, ... 
and by a volume of mapH and plans wliieli an* Ix antifully 
r.\<-eiit.ed, ... Hc' h.id our [n'miission to take the original 
material...with liim to Kngland, a.nd...u< would recommend 
\'onr HfUi b|(' Court t<a alloM' him to print, it. ... 

‘Capt. Jervis having fullilled his engagement, we hav<’ 
flirected paynif'iit of tin' sum of Its, 10,400, ... awardf'd to 
him Ill 18.41. ... We have sanctioned an f>Mtlay of nip'es 
nine hnmlred and sixty to enable him to inakf' such Cf.ipiew 
.as...shf>ul<l be t it on the rceords. ... 44ie original mf‘inoir, 
niap."’. ami tables. bav«‘ been (‘ntrusletl l<)...Capt. Ji rvis, w)ii> 
will (h liver- them |)ersoually. ... He i.s not 0> print the work 
f'xe'pt with yoiir Hon'ble ()«Mirt7s sanetion. ... V\e have 
coiiHenieil to Uike .70 rojiies. ... and at the same time... 
fsvpns.s (Ik bigln'.st sense...of the f'haracter, profe.s.sional skill, 
ami talents <J' ('apt. .)ei'viM”'7 

.-\rim'd with this introdiietifni .l('rvis arrd. home on furl, at 
end of 1840, ami ‘ inet many disliiiguishetl scientists j -Ph8-<>, 

1 lb submitted his memoirs and mayis tf) tlif* Chmn. of 
l>in-ctors | 3'H) | uith elaim “tfiai there ism* mon* important 
ami dillieull }n)rtion of t Iv british Imii.iii Hmpirc so f/vactly, 
aecurately, and fully cornpli 0d as the survey of the Konkan, 
...which is from iHgiMning li> end entinlv new, and was 
iinule bv mvs(*|f, ... as ,d] the natives who idled tlu- (ietai! 
were insti ueied b\ myscif ' | |j. 

He elaiiiK'd that his trgn. was in ‘‘remarkable ’ eoineideufMt 
with tin* UTS., whereas his only conneetjou had b'-in witb 
Carling's to tlie .sontli, and Shortrede's very wild work t<;» 
the north | y2 j. “I feel eotiiidenl ", In* oontiniK'd, “from the 
experi'-rn'e ] gained in...this survey, tliut ...nolhine c<»u!d 
pn'clmle tin* ])o^sHibllity of completing the survey of' every 
(>art ot’ ImUa. with eipia! exa(>tneH.s...iii a very short...time". 

He appealed for a substantial grant to coTn]>eiKHate for 
Ids not having be<-n given maximum svy. salary at tin' time 
[ Ml, J).’ |. and ('oncliuletl willi the curious n^puest “that, a.s 
tlic senior offu’er in the fh-parlmcnt, your Horfble Court 
will...for your own inten'Ht,..plae(‘ im* in suoli a situation aa 
may enable im* to do justice to your favour"'. 

11.0 was corhiinU' not the s< nr. officor in tlio dopt., 
for ( iiat wUvS Ev'oic.st. llo}ia!l Ishmi aiijal. asst, snrvr. 
25 1 24 [tit, 126 , .|b 3 ], and disch. in 1840. fiodford 
in Bengal had been appd. 27 -11 21, and served con ¬ 
tinuously as Ke\ . 8 ur\ r. from 19- 12 22 , and as DSC 
from 11 0-42, wliilst other Bengal rev. snrvrs. liad far 
more unliroken ytau's id'serv ice tlmri Jervis. He was, 
however, aeceyiti'd im his own sln wing;, and was two 
mont/lis later appd., “provisionally, Surveyor Genorai 
of India”, the Climn communica tingi; tli<^ news 
privately' !•> him in a- letter of 24 8 47. In the 
otTicial leti-er which followed. 2d 9 47 [317 K he was 
tobl (hat “The Court fully approve your ))roi)osal to 
devote tiu> n maiuder of your furlougli to an atUm- 
dance upon the Trigonometrical Survey about to 
he carrii'd on in Scotland, and to avail yoursolf of 
the other o])portuinties...of gaining a pierfecf know- 
lodge of every late improvement” | 300 j. 

He was fiirtlier grant/od donation of Ks. 10,000 
in recognition of his work on the Konkan svy.. 


‘ MI. Witl.vcnmbc Malcigh chyd. ’ Hoiir. 669/1835 ( 287-90 ), 29 4 4b. ^ /O. Cat. ( 449 40 ), Konkun Atlas ; 20 iUun^ 

M8.1 4o(> |. “ Jervis ( 194 ). •’ minuh* b> Lord Clare, Govr. & (Mn-C. b-14}b, «o itc. 669/i 84b ( 251-2 ); / RCS. xxvi, 1856 ( exxx ) ; 

mapsAif Konkan. Clk> to cr>., Itev. 2b *2-46. ’ Jervia to CD., 10-^7-37 ; 41 Dorm't St.. ManeheaU'r Sq., London ; DDn. 407 ( I K ). 
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ovnr auil ubovo tJiat promisod ni iS 31 by iho lio. 
( 5 ovt., and jiaid in 1835 . 

'rtir IJirPctors were miicli irnpn'sse^l by the Tim]>s, 
and \\r*d<' f)iit U) Hein^al lliut. tliev vvf're " eentioel'eti 
with t rianmilatioii of the (irand I'n^onornetrieal 
Surv(\v, aii<i...pre|)Hnid for iiicei'poralion inb> f.he 
Arias (ft Iruiia. We sliall forward the sheel.6 for the 
ehBer\'a.lKMi of' t!u' Sur\a>y()r (h'lrieral 'h Hut their 
K^eoifrapiiej-, John VVddlvor, was unable to naike any- 
thin^ ol ilann, aial (he Diroetors had to (tall on the 
HO. to miderhdo' Ihe task f 307-g ]. 

looked (or more tlian mere bevmty of draw-' 
m^. He luvd alntadx' calk'd for Jerx isV re< i>rds (*> 
be sent up (rom ralcutta. amh like Hod.ixson before 
him, had found 110 (w ideiice of tlieir b<hi)c: aceuraUdN 
based on rigorous trgn.. nor of seiupulous s\'v. Tif 
topo. detail. Tile sect ions Avere “disjointed and eoie 
fu8e<{ . and the trgii. of sncii jioor (jualily (hat he 
refused to assemlile tiavm (dr tJie Atlas, and asked 
that ilervMs sfionid <lo this himself [ in, 126 7, -o p 11.2 
2ro, 46:5 ; lf\ , 308 i.i8 j. 

J'his .Jcj'vis at.tera|>ted after nnurn to India at the 
end of 1839 . cominLr o\ er t o ( alent ta in 1840 to 
^‘Olleef material-. He Avorked on this eompilat-ion 
n.t Hombay in his span« time, but had to leaAm it 
uniinished when lie left India for good [308 30 ]. 

After his ai)t)t. as “]irovisional’' HG. he had pursn 
ed his 1‘ontactH in Ihigland, and in July 1838 a iiuinher 
of disringiiished scitmtists M.ddressed the Directors, 
urging that the s\'\ . prograiume under Jervis should 
eovor *‘aii improA^ed l<>{»ogra|ihieal map...<i,(M-.om|)am 
led hv- ,geologi('aI. statistical, and other information. 

.. I'vxperimonts Avith (ho J’idos, ... miignetie di|>. 

V(Ti(i('atioii of .Standards. ... J'endulum observa¬ 
tions” [105, 117, 438 ], 

T’heA invited Jervis t/O address a meeting of the 
Br. Assn, at Noweastio, 2 ()-- 8 - 38 , at which he gave 
a gem^ral reviow of the progi*e.s8 of Indian survoA^s 
and geography iti the past, showing a sur-prising 
knoAvledgo of t he names of early survrs. He sketcliod 
his plans for completing ‘‘a topographical svirvoy of 
British India...in alxnit seven years” and in a sup¬ 
ply. memo, roedd. “ that the Avhole of tho survoA s, 
topographical, rovoiiue, and maritime, ... should be 
placed under the sole direction...of tlie Hurvtwor 
Greneral”, who siiould he given a team of over 100 
British Engineer oOu'crs, soldiers, and civilians, 
recruited and trained in faigland, partly from the OH. 

I 3 . 57 ’ lecture, witli the scientists’ 

“address”, j.rinhvl for private circulation ami sont 
a copy to E\a>rest in India^ [ 317, 4 pS ]. 

Kverest had taloni but little notice of Jervis’s 
official appt. His jiealth was now TriucJi improved, 
and he had every intention to remain until the Gt! 
Arc should bo eompletxid, but ho Avas stung to the 
quick by the addreascs sponsonxl l.>\' the Royal 
Society, of Avihcli he wa.R liimsolf a Fellow, which 


jgnoi-ed liim xiid his Avuik, and aasumed tliat Jervis 
was now on his way to liidiii t-o succeed as HG.**. Ho 
ri'pirbxl witii a series of Bi.iAnige letbws addressed to 
tlie J)uke of Sussex, wlio liad headed the list of 
signatories as I'U.s. [ 1 1 , 438 ]. 

Jervis Ich England .imid a clioruH of good wislics “Wo 
all mgmt .vticrncly Jervisk de par hi re. He j.^vs hxai on 
our Council Irorn (lie day <4 Ids arrival in Euiojk’, and both 
thciv and in eva rv ot lit j- p!a(X' htw hiJpcd forward tlic (juiiso 
of geography, ...and w.- rejoice at linding him about to fill 

BO ingKidant a po.st as Surveyor General, when he will., 

lorwani (h’ograpliy Kiill more'’". 

A hlated tribute eaiiK from Kurne.s in Kribul, 3 111-40. 
" 1 (yualiallv eongrat ulutc yon on your siK'eesBion to the honour¬ 
able .apriointiuf nt of Surv.yor ( lemuaJ, and 1 wish you all 
Miua^'Ns. ... 1 often I(X)k Ifurk on your kindness in first instnict 
mg me in the usf' of (he sivviant, and turning me out a 
(borougbbn (i survevor"''’. 

Sh(>rl.l\- alter hi.s return te Homliay where lu' Avas 
porifcii as SR., Jervdsobviously unaAvare- of the 
reactions expTVN.sod in (he /o7/rr.s‘ /o the Duke avtoUi 
h) EAx'resI , 13 13 39, and get a re|)ly that left him 

in no doubt as to E\'('rest’s determination ne\ to 

make way for him. fait accompanied b\^ a friendlv 
suggestion that tliey might meet. Sue]) meeting 
never tool; pla,ce, and JerAUS now asked (hat he 
miglit l.ie ajipd. oso. for s. India, with fxlrps. .a. 
Belgaum | 317, 437 <> ]. 

Hi.s last Jiopes wore tinaily crushed Iia (he Directoi's’ 
d(S'laratioji that (hcA could not allow any materia) 
cliHiigi* in (h(‘system of surv<‘y now-otncially autho 
rised and .oiiducted lyy lOvo^re.st. If Jervis Avere to 
succoeil as SG., his dut,ies Avould continue restrich d 
to trigonometrical, geograjihif al, and tojiugraphical 
surveys ( 318 |. 

In Aug. 1811 hhxirost Avrole again sa>'ing that ho 
would net he ridiriug till end of 1843* ( 325 , 4^0 |. 
Jervis theiHaijion asked ponnission, 25 11 41, to ri'tire 
‘from I)(X'. 3()tli next. ... My lioalth is greatly 
impaired, and has never been fully re-estahlislied 
since 1 returned...in 18397” ( 473 |. *He sailed from 
Bombay afiout 3()th Doc., writing to a friend from 
Suez, 19-1 42’^. 

He coutijiixh actively at work hjj his death. He had jnib 
his (hx^p-aphicul J: .StatMcul Mertwir of the Koiikun at 
Calcutta**, lit 1845 lx* edit’d a translation from the (h rman 
of von Hngclk I'raveU in Kfuihnnr'^. ID also ed. a vol of 
Memoirs, fojia(jfU<, ,h Travels, illusiralirp of the Geography 
tt tStatkHics oj Asia, on whieii the Co! Hev. of Jan. June 1845 
AviiU’H; “About four years sgo tlx' Major proji cb'd an immensi^ 
work on the Gcogratiliv and Statistics of Asia. ... VVitluxit 
abandoning tlx’ original plan, the Major has adopted tlie...raon> 
pnwtiwil one of publishing a seritts of important Avorks in the 
form of Mtunoirs, Voyages, & JVaAX'ls”. 

Mis most valuable contributions to geograpJiy were, 
however, in the line of map printing. He had 
always been interested in litliograpliy, and “after his 
retirement...settlod in London, ...setting up a litho- 
grapliic press in his basement, and turned out prints 
of many plans and forms of his OAvn design for use 
in India, including a imp of the Island of Bombay 


>in l U. i- AS,,., ks-itt Lh rJ.r to (rrviVts S^/r T I C. ). 

«ib. ( L-1-, ) V-’is i ’ t via ( .•) ). ‘„„s. ,,0 |^. s„c,. Jorvis f 214 
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OB survoy«'tl by (.'aptiiiii and also a ooodnoh 

pfirgaiui map [ in, t68 ; iv, 313, 4()() iv, 313, px) 

A 1( ttx'r from Bomba,v. IS (i AIJ, a(‘kiio\vk'dg «-8 "tho 
boautifu! maps...of Bomlaiy and Koklmra. '!’!a-y an* rxct JU-nt 
S|H‘ciin<’r)s of litliograpliy. ... You rm ulion bciiiy about to 
coniluoIUK' tin’ iiuip o{ tlio Soiif lj j‘vOuk;Ui. iiava” luul tin* 

Tanna (kilt dorab aln ady lit la>yrap}a <1, and th(T** is 
now in |nrparidion in tlu- Cha f kaiC'dx * t s oilkx- tla> Buina- 
jLriri Colb'ctorat^ . I'Is ho arc on tho s( 4 vlf of four miles lo an 
iridi, l)Ut, Hl.and no compan,son with your speetiruuf-'” [ 300 j. 

He otl'oo-d to litJio. niaps for asiu, but they prefrrnxi to 
|>atriiiU 7 ,<‘ local I)ro 4 .ses, (‘veu tlioiiyh the n'ork would not bo 
fM 3 tine ;ks that l)y dervis'. 

He was lurnHolf “an oxe.ellent. artist with p« n and inlv, ... 
and also in wutiT eolourp,”, and admits hi Uiei' tor peo;ir{iphieal 
purHuits, the prtietiee (d' all tlu' artistie na ane in aid of these 
lithography, enytaving a.swella.s mathemalies. ... The tx .'tuli- 
fnlart of litlrogi Jipliy wind) 1 had irractised as an anvatour since 
I82b cngag<Mi iny partie\ila,r attontioi'. arid I executed the. 
Bokluira and Bombay maps among tlu' hist, and tlu-n a plan of 
Pekin. ... I 1 rained a number of [x r'Hmisto eaiTyout my views, 
and formetl a small fiand of arlLsts to pn ]»a,re and jurblisli all 
that is known respeeting the geogiapliy ot Asia'*’' j .!<)3 n-ol. 

AfMUit 184o, )u)W< ver. a “sito- fag*- of funds eompdf <1 liirn 
to wd! his jwess and most <u hi.s lilnai v. In ISB lu' settled 
in Clifton, and j>ut in li.uid a b-ineh survey <»f fh'i.sto! whieh 
had to he aharuloned”. 111-. :;real,4',st optfOitnndy lo turn 
his talonfs to ]>uhlii‘ sem, li’o wa,s ' et t,o ( ome. 

In IS'th he had poi,!t(Hi ouf. to t‘;e Botvigii Oilieo—witluuit 
roHult-dhe neevl for systmiiaiir eohn. of Infn. about tho 
geographx' ol lorcu/u eountiies. " A de[iart 4 i\eut for tlH" eoh 
lection of iuiormalion alroul eolmnes a.ud iorcieu <-m;id ri<:*s for 
military juirposo;-;...under tlie tith' ot * l)e[M)t ol Military 
KuowledLuC 1 had been I a bian^'li of the dt'part- 

oo tif ' .'iuee I SOM. 

“On tho (Uitbixads of tin* wai' wtik itussim. j 1S,>4 J, 
tho Army wnff, liowa'voe, <juiT4' rnij)ro\ idod witli maps 
of tiro tlioatre^ of o]>orationK. ... Major dorvis was in 
Hoigiiim, niul wbiho tlnu-o was fortmmK' muough to 
obhiitJ copii's of tho llnssian (h iioral fStali map of 
tho ( h'irnexi., a,nd tiio Anstriau military mai) or'i'urkoy- 
m- [<hirop (3 both orv raro mapa, tiB thoy v.lu-o jealously 
giiardexl tlio {'(’sptM.'tis'(' war o(li(H's. ... 

“Major dervis, M'bo h;yl already tninslireratod and 
transladod the llussia,n one, hnrriedt iiome, and laid 
hi.s majjs before tlic^ Seoretary of ISt.ite for Wm*. 
proasing tho (lovt'rnment to authori/.(^ him to re,- 
prodnex) ttie' m; 4 |>s lor uso in l/lu' ( iiiinxt. .. I hoio 
was no jrreeodonl for such an oxpeiiditurry ...and 
Major dervis was informed tliat...ir...ho would re 
y)rodnce tlio majAs at fii.s own cost tlio Government 
wmild pnndiaso as many coj^ies a>s tlun' miglit think 
desirable. ... 

“Taking an omc(^ in Adolplii Terraeo, so oxpedi- 
tiousy did ho work, that an Englisli edition of the 
map of the Crimea, in ten shoots, printed by cliromo- 
lithograplvy in f)luo, l)lack, and brown, was in, tlie 
hands of bhe... 8 ttiff before tliey landed in the eoiintiy. 
At first tho Government purchased but few ; the map, 
however, was found so invaluable at the seat of war 
that large mmibers wore eventually bought^. ... 

“Major Jervis continued t-o press...the importance 
of instituting a Topographical Doimrtment, and...on 
the 2nd February 1856, was rewarded by...the 
sanction of the Treasury for tho creation of a Topo- 


gra}»ln<*ni and Statistical 1 ><‘partinent in connectiuii 
witli tha War Ollicc, and offering him its superin- 
mndeiiee. ' Tim dcparfm<mi was first lioii.sed...in 
Wijitehiill...aTul at A(jeli>h,i d'errace. SuhsiMiuent- 
ly, Jst August SS'Wh it was moved tr. 4 Now Street, 
Spring OanhaiK, 

“Oil .\p?il Mnj !,S.V7 1 aioiud dervi.S dieii, and... 
siibsecpieiH iduinge- led Geograplii> >iI Seetion 

of th<‘ f lienertii Staf! ’ ’’’ 

JONES. W iliiuiM Bee. iMigi's. 

!.. k 10 12. <1. 112-71 

1 :. 1.0 S 12 Ml ... < :ipC I 1 :.l ; 

ret. floe. B) i 1 

Sun of .h’hi'. I'Mwe.r!! Juie s, 14A.. Jiud boa .s.n, hix 

wife. 

e<k A<idi.se;>u»b< , hsMO- I ; CleUiiain, lSM2- ‘k 

<'oil 'llv ( S.S/1S2 / ; HoiInou, II ( ebP Ml ). 

ISMM, with, s & M. Bkliii ; IS.'U, t>n Slieklihwuti expo 

4-5 Mu, appd. 2mk e.'ie, ; “.My mime wan in (h'ucral 

Onlem of Mu\ (44/. On finishing the Huive> of (.’awnporo 
( May 2.Stli ) i Vi 'd J jireceedeii fa'dak to Futteligarfu wher.? 
f joined Wauirfi, jiari.ly in tlu' lio])e,. of getljug a wrinkle or 
two from him, and alwi in tlu' exi>eOation of in ing allowed 
to draw my jmv hxun die d;iy 1 joined liiiii ( June kst). 

(>i) June 4t,h i g'4. yeuii order:- fo proceed jo Ht‘;id rw 

at Debra, wla re 1 marahed on Jiiiie I’Mnd. ... 

■'You iiave doubli<';Hft seen the eom.i 1 ; be liar- goti a farnoua 
laii. .1 brat- .->uvv iiiiu <,ui the ( v( rung of (lie 12ih. W’lioae 
roub' i.s Ic' loliowing ? 

1825-7, lunjn <n‘i ( d. Aia under S(.f. [ 13 . 30 , 41 ii,.!, 
154 , o h- > >o- 115 J i u,sstd. at. measi. of Sirouj base, 
Nov. 1S27 to Jnn. 182S [ 33 ^ 11.2 j, and tiieii given ch. (.if 
Karara. .Mordl. seri(>s. lie reached tho shirting fioini, 
.s. of t.lu.‘ SoM n, in Uewah, in Mareli 1838. After 
soieeting* 5 stations, tooi; jrarty into Allahaliad for 
rains [ 6 <‘, 141 j. Starting out again on Ist Get ., the 
wliolo party win o\erwlielmcd witli fever, arnl re 
turiKxl to Allahahad. S(.I. orderod sns])ension of 
opus, and eallod Jones to join liim at Kaliaiia, wlioro 
h('. arid Barrow w('r(> wo: A in g on the a.st r. eireles 

! BBl 4 J- 

SfK'nding ruinx of 1830 at Hathipaou, apjilied in Aug. u> 
be H<mt on -.lelive Mcrviee, “fiaving observed in (h-neral 
Ordem tliat a body of t roop:^ h;o; been ordered to...the vicinity 
of Joud])or(\ and that tlwre ie jXisHilJlity of active service,. 

1 was pivvimb'd by .severe illness from volunteiTing my 
servi(*e8 at the lime the troojiis iv-re ordt'red to Kandahar, 
and, .should 1 allow' thiM opportunity to pa:s,H unnoticed, it 
may a|>pear that 1 am loo iniu h alisorbeal in my preHcnt 
ejnjileyuK'nt n> rei'ollecl that 1 .MU I- soldier [ Ju? 1- 

(lovl. n fusi d to rel-ase either Jones or Renny from their 
svv. dutii^H, and m Del. Jon- s w'l out to nesuiiu* W'ork on the 
Karara Herios. Tlin iiealt.h broke dowm yet again after tho 
first 3 maisdu's, and lif lunl to return to hdqrs., and wa.s 
allowed to remain in the hilla j "8-o]. After 12 monlha at 
MviHHoorie, his serviee.s were repilae-ed “at the disposal of the 
(Ymimatuier-imBhief'^’’ [ 355' .d’?- .l8on.3l. 

From 1842, (‘iiiployed on canals in Rohilkhand^*'. 

KEWNEA', Henry. Bon. Inf. 

b. 19-5 10. d. Karndl, 4-U-38. 

Euk. 10-5-28 ; Lieut. 22-4-36. 

Son of Jones Kewney, of Nottingham and Grantham,, 
hoBier, and Charloltt^ his wife, dau. of Rev. Dr. Tho». Stanley, 
rector of HarBton, Leics. 


I Jervis ( 53-5 ). ‘‘‘ ib. ( 218 ) : from See. to Govt. > JASB., xm; progs, of 6-11- & 17-12-H ( )y ^ (^o3. 

Lib M ii! P.{ 514 ), Crimea map. 10 sheets. « Frith (4 12 ). to SG., 1 e 10 3.); DDn. 3o. ( e , ). ib. 
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IJKKJIIA I'HH'AL 


H(Mi.s(»n. li ( ). ; j'iuijnh ( !!):>). 

:{ AiraiMHl ivoiN Hiid (iiuars luChota Xa<r„„,.. 

l-?7} 1- \ . rnodi'Mt alxnit hin ns ful iiiijL''h sv\-s. ■' .mkS -o { 

^ dul, a vrTv rnj-dittm pr(Mli,c(i,>n in 

<‘V..ry i^Ml. |Mrlirnia.iiY thn wriMn^ (d ()„• inun--.. ,n 

jO I'vaud/ i (.Kind »ny li.'uid so out of jw;u-t.iv: . ... 1 f iaidt. i-. 

^ f ^a>rn“tldn^ n.alcf, 

V’ “ 'iirvrv f wa‘. uujirnpnr-d to rnaka 

M„ and .nhrH v d^sliOdn of insfrunn uts hut n.nd. as I 

rouid. or. ihr uistanl,, ni:do> up with ih- assintaruv o( na<iv<- 
n.ij.-trv;-. * [ n. . 

^ H in „ r, r|. .u and I. ;;il,|-. and ,.n,- i> d.-rni a 1, d w il l, a 

no|d a,rt.’fK( }(■ sk'dch o^ ti.i' ((icr! jc-opln 

t , ,d^ |„av . an.,,. 

ai'n*,! :,,id \arUada > adnv ; S,..,L |h:{s. |„ a niv .d 
min. iait A-nmnuM-d sni.'i.l,- in a |ii „r i.manii v 

ojouidit <ui hy <oi*r\vork’ 

Kd I l()h.. iVhirjvh.Min, n<‘]), lid. 

I). lt> I 1 08. d. 18 4 5 :i. 

Kus, i:i d disju. i)v rtud. rr- n-stoivd 

Ooru 21 I ... Maj. d .d .dl. 

Son ol llol.inson Kittoc. i;n., and Kliza., dau. of (ha, 
Dominions. 

( t'7ss''is'o Id'I'ln'"- 

1 , (tiO.'id); 0ol.s,v..r1l,. (Jrant, porlraii. ai,i, 

plan^'Oihli*. 

47. irvqiKud, (ontriludor to 7a1,s7>. ; ls:;7 s. Curator 
and Librarian A.sn. 

B-IO :U;, submit.^ journal of 1 ravids in Orissa, with ronorts 
oil o(val deposits; I8:n, witi, rogt. at (diltao];, visits 'I'alohor: 
Hubmit spoi-imon o{ ‘^good glisioning ooar'.‘•oiiml at d<'pth 
of Li bad ; LS'iS. drputod (>V (;oal &. Miner.d ('(un.. Ir, 
explore the aippoHed 0 (..aj fr Ids o|' Orissa; ‘ t n tialontta 
b>' dawlv mi the 2:ir(l Lebrnary. ... I (arctidiv examined Mi<‘ 
bed of (Jt| Siibsnnka, biu oo.dd not dj.wYoar anv...covd". 

On n'tiin. to Calcutta,, depuhal to conifilet, s\ ^ . of Sa.Tfibal 
pnr Midnapoir road, loll nntin shod by death (d‘ (,eo Abbott 
'•■r !!' ? Ml Calcutta for Cuttaok by dawk on the ovening 

ol the Oth .AfU'il, where 1 arrivaal on tiic rnornmi: of the fifth 

day. 1 travelled at night. J vv, nt (.m to l‘oVuve where J 

reiiiainec. thna days, being completely overootne v/ith the 
latigiie ol so rnnoh dawk fravs'lliiig, for it \vh.s but lat. Iv 1 
had returned from my ton, in 0,i.ssa. in Hearelt of antiqnitio 
ooai, and minerals, etc, 

/ I ieit iV,on-e on tile evening of tlie 2btln and rvuehed 
.K(>ordah eath on the lollowing morning. ... Pnddnm tala.ow, 
on th.' spot wheiv r had eiieamped when v. itli my n giment 
m .lime is:i7 ’. Sambal|,ur May -Ith till 2 :{rd. p •rambulator 
i''*nd eompa.ss svy. j g 

Returned (<t (kileutta in Juik*, ha,ving travelled 'dii,wards 
of L.lOd miles” }>etvveetj lb 12 ,*{7 and b «i h-S'*. 

|I84>. 4, furl. ; Irorn 1S44, on roa.fi eonstruetion with lAVn 
IH4S^b:h on sp-ciiil arehasil. ,luty, Kilmr and Renaff s ; 
aath. of vlCi//*( 7 w 7 V, r)/ Hituiusinv. 

LANnihUS, A. M. Mariner ( ? ). 

l.S,i4, ,!. li. LanderH appears as Mariner in ship Forth at 
<Yalcu,lta,. ^ ■ ’ 

pr. krn M) .1. K. I.arifb rs.. m Assam in JS4;>, and u, (dm 

■L 1^ Laiiflers ( Isny s.7 ) .am. of Jam-s Landers. eoa,l mereh^ 

of < (dross, en, CPe r>f lien. Inf. ; m.s. am! voo. to iVesdt. of 
Couneil, Renga.I. JS'i.S ; Jlod.son, fu ( t) ). 

LH.id p). A. 11. Land u’s shewn as ”.sr>eeial a.ssi.stnnt” in 
r,V. s oJlCe ill thy Khasi Hills’, .ami fh-serih, d, .//LS7L jx. 
1840 ( 202 ), as ”a praf^tie i! genti •Tnaii w ho has Ix-en aiipointe,] 
ior the superintemlenee f>f eoal rnin-s in Svihet and Assam” 

heb. )S4,., -Cupt. A. 11. lem.iers” addled Irorn Calcutta lor 
Moiilmeui, 

MRU), lb? (07), is an urulated map of the Shan emmtrv 
b.'Nomj tike N.dw' k u by A. If. I.and' rs f ,7>s j. 


IjAAA [\ h..\t lx. Heinw Montg<uiifu'y. Den, Art. 

1 > t <*\hm, 2 S 6 ()(). (i. Jnjoknovv, 

4 7 57, fif Wfujiui r(^(adv<Ml ibid Jiilv. 

" Id- 10 b 22 ... 17 (2)1. IS b b(i; 


Son f)! Lt ( (>),, ,\1( \a.ml< r L-iwrence, nvi. 77th ft, and 
Catherine Letilia liia wile; ehi. bro. ot Oolm I.awnmee 
I ISI I 70 ). \ ie:a(,v of India ]:so:M' A 1st liarmi. 

ffl. Co\J.- (2,(1., Londonderry, Jan. lS|b to dnm' 1810 
7\\ M iMnek; doim 

iollfkwefl LSI.L-., ; ilnar nne!-, dev. .IV.nnx, Knox was hd 
in a, 


1810 20 , ilmirlVithf-r lived a( No. 2 Rellevue, Clifton, and 
Ib nrv and dolm n.Mend..d as day-boys a sehooi at Xbj. 2 
L 2 >lf g. Cn rn jo-pt ()\' Rev. daines Con di'- 

Addiseomlir, Ib20 2 . 

Hi., Calcutta, 21 8 MT, his eouNin llonoria. dau. of Rev 
Ceo. Marshall, n etor of CarModonajr)), eo. Donegal; she d 
Ml. Ahn, RajptJt./na, ! l/lb 1 bl. 

Ry eoui<ad-nua , Ib-nry Law rema* ( 17!I0 ) SS7), Ren inf 
in. llonoria, dan. oi Sane Hodgson, ol Rieirrnond, iSurrey 
l/Oura otten wa nt wTong. 

< ICC Kfun (SIS: Aoe. jSbl , Anl.h. of of 

o/t ojjirrr in Iky tn.rntn <J Unnj.ri Sb/g//,,, liel,ion. 2 voU, 
J.mKlori, Is lb : had a ready pen, amJ was iiequf'iit emitnlmtor 
to press I .j pa, .py-; 1 . 

/>A/>. ; DJJh., Fncn/ y>Vd-. ; J ml ton O^J'cern ; I'aiwardea 
linlcrs hid,a; Jdunt ( 224 b/Sbb ); Hodson,’in (2(C7)' 

Mor i.sori; /2o//u/>/ax-pus. ( 2(>2 2 ) ; IVu (r'arts, at /O., Idister 
( -Mil n.)2, 21.2, 211 ) ; at vm., (mpied from on- by iliekser* in 
Xa.t. (jalh, jJublin ; at loyi< (2*11. twi, oil pairiliiig.s, 

^ I'Vmnder of Lawrence Sehoofy Aim, SamVwar, Vnrree, and 
•Xiigiri Hills ; I. Sana war. 

l>urine.se War. 1S2I 0, shaietl bud with I'ordyee J .}.|A | • 
iS 2 (L lea.ve on me. lo I'* nang, ineiAting P]ji!i|) .Jackson fVip 
iCt j- Aug., furl, to L’urope on inn. from Singjvjiore; 1S2S, with 
Idrrdsaa' sjrent fionit' months with f»s. in Irvlaiid ('e)o ] 
ret.n-ned Calcutta. J’eh. 1x20 with bo*. John ami .sister 
Hf)iioria. 


18.20-1, at Ka-rnal with liis lu'o. Ceorg x of Ih-n. Cav,, 
.lames and Saunderv, Abbott, and James 1 bind. ()n 
visiting Sinda, lie nsked G<;. to apfit. Hcuiy to rev. svy. ; 
Sinimomls also warmly e()nimended Lavynmee and Fordvr* 
<amJ w'as asked l.y i:o. if tin y were lelatioiis of hC j .p.)S j, 

22 .2 .2.2. Hf)f)fi. Asst, llov Srirvr., tiikiiijg eh. of 
i\Tor;ida}>rul s\ 2 \. (hiring Urowiie’s ul)s<>neo on loavo 
I '-M' J71 : ])l. 1 - J ; romid. }>y ])S(L lor indopoiKituit 
<: h. ; ld«sii('.(M‘.s.srul ('xporirrioids with the khiisrali work 
liHvo rr*e(|uentl\- l)( i>uglit...tlii.s yming ollieor undi^r Hm 

favoui'ahh' ilotiee of t he rd’^” [ y, n^iiZ 4 ). 

Oe(. 18 . 2 . 2 , raisiul now party for ICrrukbrihrxd .sexy, 
moving it in te> (h*ru,kdi|)ur ( fc ) at end of 1825 [ 
225 , 234 ]. 

!),S(L eompared Lawrence’s omtnrn for [8.23 4 
very favourably with that of Simriionds in Azamgarlp 
tlie general conditions l^oing ruucli the Bauitv 
l^awroiKud.s ‘‘operations eommeneed late, and. . 
native ostablishtnent was formed and instrnetod 
fJnring the season o( field work. For* the first tliree 
mouths, moreovor, tiiat ofllcer had fwu> most trouhle- 
somo...office assisRints ( siiico discharged ), a,iid 
afterwards twu) inexjiorieiKaid lads in tlieir place 
[ 388 9 ]. A’et„ w’ith tlie addition of the oombiMed 
Idiu.sr-aii work tlirengiioid ( from which Captain 
kSimmonds was wholly rolievod unt il near tlio close of 
Hic Koason ), the ni-mi, ]>rofessiorially survoyod at 


* to om> ol tiic .Joint (kkuinis. 2 2 .22 
Nfigpur ; r*.2 ( 22 ), .Midri;i|>oi-e to Raipur. 
"Hutton ( . 202 ), A lirtsfol Dir., 1817 21 . 


: Dl>n. 2 s2 ( 70 ). M 7. wv., IS2S (220 ). aiuk*. U; ( tb 
IbO rn. w. of Sambalpur. <b .4 D r J- AIL. ISjb ( 79 ). 

‘ list;, to Rev. Ibl. vvr. 0-7 .2.2; isfc., 2 il ,2:; (17). 


7 ). Routes, ( ’hota 
!‘ oyje < \»lh rees. 




NO'rES 


453 


LA\^'REN(JE 


FutU’ili^urh oxco(?(iH tluit of A'/ii»yira.r}i hy 129,000 
I 2 22 , 224 I. 

A niiMi ()l j'lcat pliywical I'ncrgy and mdrpcndriit cliaraiiUr. 
many talrs have h(M'n naorded of low snrvcv life. Il was 
proliahly Saundei'M Abbott who writes; “'Tlie knowie<lj.';<' 1 
had obtained of surveyinp; at AddiHe.oiiil>e was «)idy as tin* akc 
to the scit'nee of the Jli veiiue Sur\ey of India, and in t-eacdiiiij.^ 
me he never spaiXMi hitiLself, but, havin;jf taujdit nie, he lU'Ver 
di(i anythintu; 1 (‘oiikl do for him ; J. ... 

'\His ^reat strength lav in ubiejnity. Our H\irvr-y eovored 
a lar^i' area.. Natives were extensivciv employed Ixdh in 
the seientifio Hurvey whieh laid down minutely th<“ boundary 
of each village, its to])ograj)lneal features, area, etc., ... and 
the held survey, w}H ii i)y < a,eh h( Id w as measured and mapped, 
its proeluee, noil, and eapabilities reetu’ded, and its total area 
compared with that {»i tla* seientitie sm vey \ >i ; pis. S. 12 ). 
... .\ wide held foi’ abuse and peculation lav open. ... 

" His tlx'odolite surveyor had extort^Ml money from lande-d 
proprietors 1)V preteiidinj^ that the ne( (If ...would not act 
iintil it felt the inllmmce of silver, on whieii tin' deluded 
zamindai', haainy; pla.eed a, rup<‘«‘ or two ontlie mstrument, 
l»V a. sly touch the necrlle was nnule to fly lound to its p(ale. ... 

‘“ He Rave himHelf little rest, e\en at uiyhf. I wa.s ealleti 
up at all hraiis to take a meiidian altitude of Sirius, or- some 
utlier star, for the latitmie, or an eionRation of L’obarts to 
t(‘Ht our meridian line, and not inlitspieiilly, more lor fun 
tlian utility, for a lunar ohserx ation, whieli we {tailed “hum 
bugging flic stai's’ for w(‘ could seldom eom<' within 29 mil<*s 
of our evart longitude, ipid ust-d to wamder how siieh very 
unet'rtaiii obsi'rvatioiis, with their intricate' eahuilatioiis, 
could he turned to account at siaa [ III, loi |. ... 

“On oiK' occasion after his marriage, wa* harl to {Uielose 


a large tract of th(“ Dhoon | in t:. Oorakhpur j, at a si*ason... 
wlu'M Kuropeans had neva-r \auitured to <“\pos{' tlmmseha's, 
so he UK)k one sidi* of th<’ aiaai himself, and gave me the 
otlier side, and we wen' to imad.. It was a dense jimgl(‘ at 
the hw>t of flu* Nepaiil Hills, infere.sta fed with Irelts of forest 
trees, a famous tiga r tract. Fires wer( lo pf constantly 
lighb'd to keep off t in* tigiTs ami wild cl '[rliants, ... and it 
was imt till 11 or 12 oeKrek that, tie fog chaired suftlcimiHy 
to prcrinit of our laying a ihcodolib*. It was in such a tract 
that, afti'V 11 or 4 da vs, we couiiect('<l our survt'v. a nd wlnm 
we met, to my surjirisi'. I fouml Mrs. I..awrenee with him- . 

He devisi'd his own punishimmt tor the inisdemi'anours ol 
his nuTi, having no ))atience with tormal procedure. “A 
native Hurveyor who refused to go hack souk* ten miles to 
revisi' a serious i'rnii‘...w'as laid upon a nutixe IxmI, ... and 
carried by bt'an rs to tlu* spot, W'here \\v \xas turiKxi out to 
rt'ctify his (u-ror. Tie' man was otistimite, reiused to iv- 
obsciwa* his angles, and returned to cam]). ... Lawnmia* 
ordered him ii]) into a mango trei', w liiTc im ki'pt tin- n'CiiHaiit 
guarded l>y two burknndazes with <lrav\'n swords until liunger 
ebanged the mind and tem])er of the .survt'vor. d'lie man 
ultimately yirovad an e\i‘elh-nt worker’'. 

He had specially ajyilied for Ahhoft to l>e attd. to his sx y. 
for training, that he miglit take sick lcax <‘ to tlie hills in March 
18'17, when he wont to Simla for si'vmal mouths [ yo^, .jiy \. 
He liked to make toiiidi xvith men of position, and laid ideas ol 
his own on many Hul)jeets of high milifary or civil policy , ami 
W'as not shy of putting tla-m forxvard, eitfuT in intervu'xv or 
on paper. 'Even tlie SG. was criticised; “ 1 am not unaw^an' 
that n.Q.M.n.’s do occaHionallv make road surveys, and 
Hometimes cviui xamture on a cantorummt, Imt,..we ar<' still 
without plans of th<‘ greater part of our h'W stations, and 
oorrect maps of the fexv military' roads in the {•oiintTy aio 
scarcely pr(Mmral)le, Of tlie diffi-n nt riovx' going on 

throughout the country but little is known. ‘What is the 
Grand Trigonoimdrical ahout’ is a qm'stion olt(*n askiaj, and 
worth the vSurvt^yor Gencrars while to answi'r ( .] 4 {>-i . 

Ho 80011 attriK'tod tlio atGnition ol flio Kov^ Hd,, 


inoro oBpeoially that of Morttitis Bird, wlio was most 
aiixioiiB to incroaso out-turn of svy., and thereby 


sjkmhI uf) and cheajion the settlernenl of rev'ennoa. He 
found ill Lawrence a willing; co-operator, and in 1837 
issued instna. from tlie liev. Bd., without conaiilting 
tlie DSU., wliicb efloctod an annual outturn of 3,000 
sip m. for (Mich party, instead oi’ tlie provioualy 
acce])t.(xd 1 , 000 . Tliia was of course, at th(^ expense 
of ])reeision that was of aniall iinportatice to tlie sc>ttle- 
iruMit onic.ora [ 2 iq 8 , 321 2 . 421 , 4 f '8 J. 

“Tlio Board...a vailed ihemstdvics of.. (dpt. l„awrent*o 
passing; thro’ 2 \]laliabad on leave to discuss with him 
in tht^ fulh‘st. maniuu*...regarding the deduds (d' the 
establishment. Ga.})t Lawrence is oiu) of tho most 
exporienc<‘d and y.ealous of the officers...on the survn^y, 
and has conducted the (■(anphcateiJ process of doulilo 
Burvev more succMMSsrully, ])crlmj)S, (liaii any’' otla^r, and 
lias (*eft.ain!v entere<l mor(^ (nitmdy' inti* the Board’s 
vk'ws. ( 4 i|)t. j^aw'Tonce is jiropariMl to guaranH>(?i a 
<‘omphd(' survey' of 3,000 sip miles ]>er annum, where 
the v illages a.veragi^ on(> k(j. mih> (Mich [ 217 8 , 234 

Bedford, !)S(h, disapprovMMl strongly of the change, 
and deeply resented the share that his y'oung subordi¬ 
nate had taken in its introduction, Init ofqiortunity 
came for his tr. to t he Low'or Provinces, and t/onsion 
wMis relieved [ 2 J(>, 322 , 420 J James d’homa.son, 8 (^c. 
t(.) NW. (lovt., writes to LawnnuM*, 15 5-38, welcoming 
th(‘ iK'w seheme j 47T j ; 

“ liravo ! Hip. lii]), liurrah ! for the Kxtendrd LSurviyy 
Hidu im . If will 1)0 cxc( llcnt to Hoor B ...with a h!W round 
tigur«‘H ot tour pla.(M*H ol hijuaro mih's. I only lio]>(^ Mont¬ 
gomery’ won't l('t you off cla aply. but s(‘nitiMiz(> your maps 
to tli«'north. Next to flic jilcawurc of Hooting B-would be 
tfuit of ({itcliing }i crack Kurvcyoi tri})])iug. ... 1 am glad to 
tiiid my jio.siiion Ibr intcr])oHiug .Moutgomerv bidwct'ii Bird... 
ami y«)u, like a slica' of ham iM-t-wcca txvo cruHts of a saiidxvi(?h, 
ansxvi'rs ho well. 1 sliould enjoy' a inci'tiiig bctAxaHui you 
tfat'c on anv profcHHional (pu'Htion ; (‘aptain B H/Iho joining 
by special invitation. I thiidv Monlgonieiy ami I would 
hav<* hard xvoik 1 (» kf'cp you all in your cliairK^". 

(Hbers b(‘.si(h'H Ih-dford diHapprovi'd of tliis urg(J for speed ; 
“'.A brothiT offU'cr and contemporary "...broke out in loud 
vitu])eration against l^ixvnMU'c for doing so much wmrk, 
•sax’iug duH coufoundi'd zeal bad gix'eii tliem tw'i(.*e as inucli 
work to d(* as formerly; that Mr. Bird...had hauhal them 
over tin* coaL for not doing mon’ xxork. and pointed out that 
Jvi<-utenant Laxvreiici' had done txvict‘ the amounP . 

Lawe-TKH' was on h/ave in Sinda when Honoria Mai-HhaU’H 
Hliij) anchored <df (,-jdeutta. S- 7-.L ; she wrilC'-^; Ih^liry had 
had HeV(M'<- illnCHs last Si-pteinbiT j 1830 ], xv hii'h obligtal him to 
trv changi' of air, so he went in March to Hit' HimalayasL ... He 
was with mv AugiiHf 17th; August 21st w(' wcie married”. 
Sept. 5th, {'mbarkf'd at (’alcutta ( nx<u' journey f -Monghyr, 
2nd October to Gorakh])ur—('amp. 

18 12 37. “ Henry is...on the Hevenm' Siirvty. that ia, 

surveying accurately' th<' country with a view to the fair 
nHsessment of the n'viuiue which ehu'lly arises from a lax on 
the land, ll«‘ is tlie head of a p;uty. 'fhree gentlermm an^ 
his assiHlants, btsidi'S an oific(‘ where tlx ie an English ami 
ami half-(MiKt(> young men. and some hnmiriMl of the- nativf^ 
eHtal)Ushinent for measuring, waiting, cojiying. ... 

“We tak{‘ th(‘ field about tlu- first (htobir, and remain 
in camp till May or Juruu Elenry and his assistants have 
(hdached camjis at dilfcrcnt ])oint.s of the district, ... and as 
each Tiart is finished, our camps moxe. last year Henry 
8 urv(‘v<'d L490 s(|uan' miles. ... \Vc are on the ex’c of a march 
of 290 mih's ; this district being fimslu'd, Henry is ordered 
to Allahabad” \ 21 b, 220 , 234 J. 


' from DSG.. 12 9-34 ; »tc., 29-10-34 ( 4it ). - Imlian Officers ( 281. H .s-ny. ). Edwanles ( 

• Edxv’ardcs ( 8.5, 124 ). Mk>llr. .Vllabribrul, where Lawuem'c was now working j p-*) o.i 
’ po’siil.ly Slmkospcar [ I'-S ]. « E<l»ar,U« ( ). »il,. ( 105-12 ) oxtr-irtB tro.., IrtU r, a,i,l <l,ar., H , 


171.5 ). ‘from Rev. Rd. 
b Edwardes ( 113 n. ). 
»f Houoria l^awnmce. 



I^WfiENCl-: 


454 


BIOCiPtAPHICAL 


II 2 -3S. '‘(Iiir tnaich of I. s., (Ii.u, 'idO milfi. (Kuupi.-a 
niiUMlav^. ... \\ !■ <li> nothiiig l)i)t tra vol. 1 laft Kriifland, 

exwpt ror 1 11-- two Tuontlis I w;v.s at ('ossipoor*, [ liavr only 
IxM'H for fi r< \v (lays at a. lime within a liouso. iind vory ^<*ldom 
80 inn<)i as n lorttiiuht in ona plao.-, ... Hithorto' 1 havo 
aocomriaoirj fum cva-ryvvhriv | j, :uul have .s,-ldorn haeii 
t von lor a mommy parted from him. ... \Vi sit almost in 
vanafily m the saiia- tmt. and r-viai Miouyh ] rmiv not iritor- 
riipi him ty s|)(alviny. ] mn sit hv liim. rollowiny mv own 
ocmipaMfms. while he works at ins maps and papers. 

lie is tfnrl \ -one, [mt looks ohh i . is raliiej tali, \ < rv thin 
and sallow, and has altoyeihr-r an a|)})ea,ra.iH-.- of wots.- health 
fclian he really lias. ... \’ery aetive and alerl in his haliits 
hut very mnnethodiea). As to dress and exP-rnals perleetlv 
carelesH, and would ualk out witf, a p.em of ea,rp<‘t ai.oul l.rs 
Hhonlders as i-eadily as with a <‘oai. and would invid' iieoitle 
to dmiier on a, <a)ld should-r of mutton as to a faisi ” 

Allahalmd: Ik A :{S. ‘Mr.--is a kroken-down surveyor^ 

Whom Henry e- trying to re-eKt:thi,sh. I h .n- witli littir prospect 
of Hueeess. ... ,di. a eareie.ss, e\travayanl, inam hut his 
wilejsa ijuitv mee htlle VM.maii, ... ha\ my just lost le r onl\ 
e nid. So we have asked tlmm to .sp nd ,-av immtfis whh ns 
ll<nry givmy him work'". 

Wariiml for mil. sorvi,a>, Iminiisi ova>r eh. to Suumior.-s 
Abbott.; joino.j unit nt Kuniril Oet. ISdS, Imi fenirid it 
wtis not destiiiod lor the front lino j jyt). j 

14 -I .•{h, a])pd. asst, to p\., laidhiana, and on L>|.st t<. eivil 
eh. at f ero7,e j)ore ; dl -.k |0^ asst, to .u.'Jo, iswi. 

Hr had few eompunetious ahout I'aviny (he snrv. v fora 
political career; h.' was wi.se, to, tie- r- v. svvs. of t hi' NWi' 
were closed down iluriiiy IS42 ( .2jo }. He, liro. John writes 
to him. 21-[-:{(), ‘’Von are well out of the Survey; he.mdes, 
the piditieal IS the best line .Anot hm' eiv iiian wrote to him 
him. IS 1 :h), ‘ I.ord Auekland says iljer.- h a yival deal ol 
ditterenee hetween knoekiiiy ahout with a theodolite ail th<‘ 
hot weather, liviiiy m tents nine months out ot tlie twelve, 
and sittniy with one’s heeh on the tat)l<‘ piayiny eiviiian. arnl 
that he will not yive for the Ferozetioor appointnu'iil more 
than a eonsoiidated allowanei' of TOO rufiees ' a montli {A 
\ou mu«t, tiKTefore, determine wlimher you will remain at 
Porozcpoor on that, or yo i,aek to the Survey. I su.Mpeet 
you wdl mnain, tor >ou are in the way to future Tiromotion 
and diHtinotion in the political line, which you would not he 
m the Survey”^. 

Held HiiccoflHiori of important pol, posts i .py j the last he. 
mg Ch. Omnr. and Aor,. Oudh from .\!a,reii ISoT, where he 
pennhed in the defence of Lucknow Hesdey. 


r>P"OKrE, .fohri Davies. Bo. Inf. 

b. 25 - 3-12 d. 3 Ift 72 . 

Lns. o 4-2S ... Ht.-Maj. JO tkAl; 

a.'i Hon. LtCol. Ih 12-7)0. 

1 ? irt’ckif-. of London, late merch. of Horn bay. 

And Ann Maloolrn hj.s wife. 

m., 20 -11-40. H.mrietta Matilda, dan. of Sir Henry 'fhos. 
Oakes, 3nL Ihirt. ; she d. Southsea, 11 -O-Sl. 

dan. to Nny. is:u. with Burnes from Mandvi, in Ontcli, 
np the imiuH and runjah rivers to Lahore and Simla ( 243 , 
2 /.f .p.)} j, liemy then recalled to Bombay; ‘‘viumy aetive 
and inUiligimt ’ . . 

LmployisI la,t(*r on fiol. <luty. (lujarat. 


BEECH, Robert, Bo. Kngrs. 

1). /-“12-J3 ; bapt., St. lioleiiH. 

d. Ambala, 2 9-45 ; Ml. 


:r 2845-38 ; Maj. ( loe.d ), 7-,S-38. 

Son of Hiehard Huddart Lee ch. St. Helena c.s., and Eliza 
hjH ^nd wife, dau. of l.t. Andrew don Taall, St. Helena Inf 
ed. AddiHoomlH^ & Chatham. (Vmollv ( lOdils )■■ • Punia6 
/evepas. ( 204 ). rn. fW. 1842. - / ’ 


1836 - 8 , with Burnos from Bombay to Sind, and 
up Indus R. on ‘eommereitir' mission to Kabul, 
being respoiisibh^ for mil. reeeo. repiort [ 426 ]. With 
Lord, visit/ed Mnltan wlion passing Dora Ghazi 
Kbaii. Witlj asst. James Koek [ 278 11.4], survd. 
Kliyber Pass, returning via Kandabar and Bolan Pass 
(244,277, 27Q -80]. 

b'"‘ 3 S-f). with Army of Indii- to Kandahar and ta. there; 

-f “A defem-i^ of Kalat-i’ 

(diilzai'*, till rehexed by NottV force, Ang. 1842. 

A (leyoted Htudi-nt of lanyuayes, prepared grammars and 
voeahidaries ol languages of Ihmjah- Balnehistan—Uhilzai— 
Hazara—and a, paper on Sikh n-ligionA 

...f'*’*'.’-' -’«'VF. ai,' Atniiala; aiibmitH map of 

llic Iwiriil, (Jla-lr , acknoHIcdmiiL? liian of svy. iiistH. by 
yd,o,(. aiul of ■■the Kajalis of Pateala and dbeend, and 
i< hiiidunia of llianesiir. for tlieir ready permission to 
3 iirv<-y siicti part of Ue ir trTrit.orh's” f .(17 |“, 

./.-1.S7/. XIN (eiv 1 , ;! in 4d, reirrets his ‘■sudden di-iith... 
ironi e\('es.si\e im ntn! labour’ . 

EEOVD, Ric'iiard, Bo. Alar. 

b. 1797 / 8 . (1. 19 11 - 77 , aged 79 . 

.Mdpn. I I 11-14 ... (kmidr , l.'J 2 33 • r(*t 3 - 8 - 4 ‘> 
Mar. SC. 1S33 49 [ 201 n.,} J. ‘ 

m. Maria, dan. of Daniel Ho 88 (1780-1849) Mar SO 

I m, 400 J ; she d. 1.7-3 41, aged 28 . 

Markham ( 27 2<S ). 

Low, 1. on .syy. under Daiiie] Ros.s. from 1823 [ir.i] 
H.Lk survd. inland waters, Arakan ; 1837). snrvd. Hooghly 
K., from month to Calentfa. eomieeting with ha.se-line' on 
Uirrackpore Hd ; chart |)iih. i.oiidon 1839 ( 114 , 201 n .4 j. 

1840, completed svy. of .Mea-laee, Chittagong to Hiili in 
Midnapiu-m repeirting “sw'aleh of no ground” off mouth of 
Hoogldy [ 207 |. Survd. Cliittagong R., and parts of Mergui 
coast and archipelago. ^ 

Suer, as Mar. SC. hv Comdr. Robt. Lloyd. 

LOGAN, George. Asst. ot.^. ; uncov. 
b. 20-7) P9. 
d Alnssoorie, 10 6-54 ; mi.’* 

eh. of sm>. obsy., Calcutta. 11-3-31; 2nd. Astr. AshC 
10-1 34; 2n(l Asst. gt8 ., 3 10 3(1 ; Ist \.s.st. 17-6 42. 

Lid. son ()1 'riumias Logan of Duns, Ri rwiek, and Eliza- 
hefh his wile ; related to .bones Herbert i m, 457 ■ iv ySo 1 • 
his yi. bro. Aliraharn ( 1816-72 ), hair., went to India am! then 
to Itmang where he died. Tlieiv were s.^veral Logan s in 
l^engal, Is30 40. imhgo planlers’A A Catherine Logan, dau. 
ol Koht. Logan ot lahnhurgh, in., Cawnjiore, 21 - 1-39 Cant 
Wm. Rreeth ( fso.T S 6 ), R n. Inf. ’ ^ * 

m., in India. Charlotte, dau. of .lames Man.son (1791- 
1862 ), Rm. Inf. I m. 484 ); she d. 1900. 

A .son of Ceo. Logan -hilt possif)l v not th.‘survr.,—of hm 
2 nrl Dragoon Cd.s., m. at Mussoorie. 8 !t (ill. 

Logan-Home, Ih'^inrif of t/u Lixjfni t'otnilft, Kdin. 1934 . 
arnl. India 22 - 9 - 30 ; ll-j-3J, appd. to eh. sch). 
obsy. on 3 \. eontraet, vice Roes, drawing Rs. 150 
pm., with Rs. 100 extra on leaving ( VilcutUi ( 114, 138, 
340, 37T, 379. 40g J. Asstd. on meafit. Calcutta base¬ 
line [ 49-3^), 3.y2 ]. 

1832 3 , with hi. office by boat irom Calcutta, hold¬ 
ing cb. of iuHtH. at Saliaranpur [139, 165, 170 
t 72 ]. 

On expiry of contract, retained as 2 nd Astr. Asst, 
on Rs. 250 pm. and on Everest’s strong recdri. pro- 
raotod to offi(‘er status; nsstd. on meast, base-lines 


’ H Muhurb N. 
gives Mpfdling R-aeh. 
19.71 ; nuKlej of tom I 


of tiilcufcta. ■ no! identified. D:oiiipart)d with Rs, 900 in s 
Sandes, I ( 276 ). m/.Ls7/. vn ; vni; XHI; XJV. * » 

>, OHO., Museum. lUn. hir. a- AR.^ l83£k-42. 


’ KdwjO’des ( 141 ). " Conolly wrongly 

XIV, 184.) ( lix). ».Mi. in good oomlition 
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Dehrft, Sironj, and Bitbxr : 12-7-39, sidary inereaaod 
to Rs. 400 pm. [ 49“50» 52» 55 ]• 

27 4 -42, promotion to 1 st Asst, ordorod 1 >\' Diroi tors 
[ 380 ]. Emp. on Gt. Arc till appd, to (;h. of 
Chondwar Merdl. sc^rioB 10 9-43 [ 3 , 35 , 30 , .41 rt. 2 . 59 , 
n.l, 64 . 09 . 135 . 320 . 376 ]. 

Quito the best of Everest’s civilian staff, and fully 
equal to the mil. olUcers in general ability and relia¬ 
bility : hold ch. of trig. ] 3 arties till death from dysen¬ 
tery after long illness. 

In announcing Ins deatli, th(' SG., Waugh, that 

“although hiK mathematical ac<|uirciiu‘ntH wt'rc limittd, hi.^ 
akill as an ohafTvcr was of t he higlicst ordrr, his sound 

judgi'incnt and indu.strv srcar('d.,.suc('(‘HK in all his utidcr- 
tiikings. Kis foresight ami sagaiMt\' in arranghig for every 
conting(vncv w<m-c at all times reniarkahh*, as was also his 
thouglitfuln(‘SK for the welfare of ot hers j 310 j. 

“His aetivity and zeal Avere always untiring, and his 
spirit was ne\ er daunted by any diJlleulty ' 

MACDONALD, Rodoriek [ iii, 474 ]. 

b. 12 -4-04. d. Edinhurgli, 3 3-37 ; 

MI., St. OuthVjort’s chyd. 

Kns. 23 2 22 ... hi. Tapi. 23 2 37; 

furl, on me. 3 I 3(>. 
Son of Al(‘x. Macdonald, MM. 3t(li and ('liristian 

Maclrod Ids wife. 

(“<l, Sandhurst. ILodson, ni ( 127 ). 

24 -1 28, appd. Asst. lU?v. SiirvT., Saharanpur; 
30-1 29, tr. to Sahaswan uruhu' BfHlford [ 362 , 368 , 
387 1 ; 13 31, 7 mo. leave to Simla on me., followc'd 
i)y 3 mo. to Calcutta; abandoiUMl idea of furl. 

1*2 -3 -32, tr. to OTs., leaving ( ■aleutta 23 I I 32 
to ch. Jhidhon sori( 5 s, to work n. inun Sangor [ 3 , . 4 . 
24 , 1 ,^ 7 , 143 . 17 -’. 173 . 333 - 5 . '*<’ 7 ]. A particuliirly 
comjKdont snrvr., JNIaralonald had knack ol writing 

most interesting reports [ 61 - 3 , <)T, T()i 2 ]. lie des¬ 
cribes miiiiy oxedtiug incideiit.s in a comitrx iield by 
]K?tt 3 ' Bundela chieftaiits, wdiosiA territori(\s wiu't^ not 

remarkalde for law and ord(‘r. 

3 'li(* local people had a |)artieul}ir pi-opensit.y for deRtroying 
Hvy. station markH, as already nrrted by Ollivm- | Sr*]. In 
appealing to Govt, to allow more vigorous aetirm to frrevent 
such wanton inUMfertmee, Everr^st urged that steps should be 
taken to persurwh’ the morx* inielligr'iit ot th (3 leailiTs tluvt 
the operations of th(' o.t. Survey w<Te not in any wise cion- 
neeted with the blar^k arts, or w ith th(‘ finding of p>ld, but 
wa.>re purely to find out the Iruigth, breadth, and t.liirrknesR of 
the Earth.' Lieut. Maedonald, from his knowledp‘ of the 
nativrA language rvnd eliaraeter, and the general mildnesH of 
his manners, is admirably calculated to support sueh (‘xplan- 
ations, but mildness alonr* Avill not ansAver, and unless it he 
hackral by powaT is of no effect-'’ [ 132 , itn, 20<> ]. 

Everest eonsidrjrcd him good with the training of young 
appocs., “for, as thr^iy are all raw’ lads fresh from school and 
full of Iroyish habits', th<‘r<^ was no mcasim* so likr'ly to be 
efficient in training them, as that of placing tht*m iindrT the 
orders of an officer so n'mrirkahle for... subordination and 
regidarity. as well as Ids gentlemanly dr^portmt'ut’ | 372 J. 

May 1835, Macdonald bad to seek nied. advice at 
Agra *‘in consequence of one of my eyes having been 
seriously injured. ... No hopes are held out of being 
able to return to my duty for the present and...it 
may be necessary for me to proceed to the Presidency 
for medical treatment, and probably to Europe for 
change of climate^”. Held on till first week of Sept., 

• 1)1 )n. 547 (2.3(1), 12 <> 54. M)T)n. 286 ( 10s 0). 21' 
^JASIi. in. 1834 ( 365, 475 ). .kv l{. wii. 1833 ( 115 21 ) 


when he handed ov^er to Ommanney, and started 
down to C.’alcutta, after nearly tbrt'c j^^ears continu¬ 
ous s<?r\d('e in a most unhealtiiy clmiate, witli but 
few months sliolter eacli ymir, and no change to 
tlu^ liilLs*. Granted furl, four months labir, and d. 
at home the following year [ 367 , 450 j. 

MebEOD, William Cou|)(rni.s. Mad. Inf. 

b, Pondicherry, 16 9-115. d. 4-4-HO. 

Eiis. 27 4-22 ... (Ww. I 10 77. 

1820, “of tlAc borliue family", fath<*r doa.d, and mother 
living in India, 

m., (5ik*ut/ta, 28 12 40, .lanf* Anne, dau. of IfonaM McdaHKl, 
in. .'Vrmy Hosps, 

1833—i, asst, to lU'sdt. at Ava ; survLl. rout^/ up (ddiidwin 
R., ami on to Mardpiir, m-nding H]KadTnen losHiis juul miiKTals 
to ASIt.‘\ 

1836 and 1830. Avitli RiehardHon from Moidiiu in to Cheng- 
mai and Ihinkok [ .; 0 .p 5 , .p >3 \. ( ontiniic'd many years on 

pol, duty in llurma. 

]S41, If). <Uit, (471 ), wuprrviscd comj)n. of "Ma.[) of 3’oor- 
ki.stan and W’cHO'i’n Tartai’A", 36 m. to incli. 

MA( PlilMfSl>N, Samuel Charters. Mad. Inf. 

1). 7 ! (10. <1. Cah'utUi, 15-4 60. 

kns. 28 2 27 ... (’apt. JS 1 45; Hi. Maj. 2(46-54. 

Soji of Dr. Hugh Maepherson, professor of (ireek. King’s 
GolL Ahenloen and Anna Mai'ia Charters his 1st. wih% 

ed. King'.H Coll., Aberdeen, and 'Prin. (k>ll. Camh 
cn., postfiimiouH. 

J)NJi. ; DIB. ; Oriental Club ; Ma.epherKon. 

MOO., 24—6-31, apprl. Aast. SnrvT. lidhd. sv y., join¬ 
ing 20-9 31. Be wrote, V'izagapatam, 4-7 31; 1 

have hoen ayipointed to tlie staff as Assistant 8 nr\'eyor 
General [ 361 ]. ... The six line months of ihv year 
I shall pass...in my tents. The remaining portion, 
given to rain aiul heat, 1 spnid in ll\’deral>ad with 
the best society, and tlie best bbrar\ that Southern 
India affords [ 25 (>]. ... 

“In the last 3 months...my pay has r‘mm from 180 
rupees p.m., and ensign’s allowance, U> nearly 500 
rupees a month, being about, donble nn Iieut(.mant ’8 
pay. 1 have, however, to keep up a largo marching 
establislnnent of tonts, palanquin beari^rs, serx^auts, 
horses and bullocks, at ver^^ heavy’ j)ay, from my 
being i)©r]XAtually on the move ui by far the most 
expensive province of all India. In tlio season of 
vacation I hope...to carry on my geological pliuis, 
reporting progress to ttie Bengal Asia.tio Societ>’^. 
4 "he tr^dng portion of my new business will conaist 
in taking eternally recurring angles with an instru¬ 
ment in the afternoon wddltA t he .-^nn is clear ; being 
sad work for my eyes”. 

Secuiiderabrui, 23 19-31. “You must knoAA- of Colonel 
l.ambtoa, and hiH..,im‘iVHuring tlu^ are of meridian in India. 
1 am employed in (completing hi.s w’ork. Not Avitli his view, 
to ascertain'the form of the planet, ... but Avith tlu* geogr*- 
phical and highly patriotic object of putting everything in 
India, for once, in the right place, by nu'aiiH of trianglo.s 
finhordiuate to those measured by th(^ great gfHMlesisi. ... 

“I frames a geologh’al map as w’e pn»c(‘ed over the land, 
and in th(‘ geiK^nd memoir of eacdi diHtri(!t...t}Ae matter which 
wo record...of physical geography and general statistics is 
liinib-d only by our plans of rese'arch. ... The* use of the 
theodolite, the^ bother of logarithms, and minute map 

41-33. Reeport, 21 S 39 ; 34. ’ 1 >l>m 572 

On th (kolotjy of the rtnlnsufa. 


(237-8 ), 16-5-35. 
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<lti»wiiig ill which niy (iutj consiKtii, *rc enough to cliiniimtc 
the vyva of a lynx 

nr. HyderabfMl, 21-11-32. “In oatrh survoy are atiaohod 
two officers, one in charge, the other assistant and 
eiifht or fA^n halbeastes, generally well educated for that 
class, and all (uluc?ited ff>r tht« survey, but (h'HfKTiite blundr-rers 
the last of them, and...least of ail to lx* tnisted in taking 
angles delicately with the theodolite from the hill tops “ 
[ .pSi j. Ad a matter of find, Madras suh-assts. were 
excellent phinetabJers *and dmn., sohlom cmjwl, on trgn. 

About this time Kvorost was casting round for 
rcM-niits likely to laako got>d in the ots. [ 351 ^ J, 
and Mat'plierson. wfio wa.s now acting in ch., pending 
the arrival of Du Vernet, writes; 27 11 32, “ U v<lera- 
biwl. Jungle. My irumediatH sujxudor of the u]>jK‘r 
provinces writes as higlily gratified with my geolo¬ 
gical work, ...anti promises to ha\t^ mo removixi U> 
Bengal U> afford him immediate aid in...our grand 
and delicate work, the measurement of a base. 
Tln^re are two distinct surveys now gedng on in Um' 
land, one the geographicjil, in which 1 am engaged, 
the other...the grand trigonometrical,... to asetudain 
the length ol a tlegree of the meri<han 
Macpherson w^u.s not alone in being imf)res.sed more 
by the contribution of the cts. to our knowdedge of 
the figure of the h^artli than by its more iinme<hatc 
and practical [mrpose of |)rovi(ling a accurate 
framework for other surveys { 1 ]. 

W(^ do not hear wlietlu^r it was eyesight alon(‘. which 
prevented his tr. to cts., but ho was obviously 
apprehensive; ‘^Witli lOvorost 1 shall have hwvstial 
observatitins by day, and ceUvstial by tiigld, ...and 
shall be thought nothing (»f if I am riot a very 
(Jialdoan, and a s[)fdler of inicroinefers to millionth 
parts”. 

He to(dv leav(' on me. from 20 2 33 , rejoining 
lldl>d. svy. till tr. to ch. Nellorc s\\. from J 7 35 
on Sneirs retirement. ‘‘On(‘ of our 3 Madras snrvc^ys 
having be(*ome vacant, J. am a])polrited to the chargn> 
of jt, whidi makes me...\<Ty fortunate, as since 1 
entered...! have only served...jis a subordinate for a 
few iiioiitiis. ... My new ground is in tin* (*om])anv’s 
country ( 255 (”. 

f iidcr ('-ind:. (>i(l(‘r o< 7 r> 'M], Macphci.sofi joim-d his 
unit, Stli MM., in (hjoin.sur for "o^K'nitions agiiinst ttu> zemindar 
of (kxmiHur in Oiiwa [ JtV j j”. 3’lie Mudras (dovt. had 
pnwii the mmiiular for arn-arw of tribute, whieli roused iv 
rebfillion, which wfis Udug j)ut down hy MjMiras InwipK, who 
now rmule their first (•ontaet wit h Khonds. MaepherMon WTih‘s 
20 12-3(1; “The Wiir hUU drags out its weary leiadh. Eight 
regiments against th<' tilnef and alK>ut 50 followers ( p|. i ^ j. 

‘‘VVlirn in\ corps...was permitted to retire to its <;anU>ic 
im*nts in the oar, ... 1 was <>nlered to...MijrveN' a portion of 
Ooomsur Zernindury. ... .\umlM*r of sick among.st troops 
about 400'. in IS37, “Nknensoii asked me to undertake 
a niwsion of survey and in<iiiiry into the une.xpJored country 
... The unhealtliy season had set in. ... I sueceeded in ra\* 
objects Ixyond exp(ctation, but was struck down by hweV 
and blindneHs”, Tiis svy. (rovereii th<- n. j)art of th<‘'Khond 
country towards tlie Maliaimdi. After tlm middle of Nov. 
1837, roHimied cli. of Nellore svy., hia health mueh shak<-n. 

1839’^), leave on me. to Cajx, handing over ch., . 1 - i- 3 y ■ 
furl, to Europe would have enkiiled surrendt r of aprit. f j • zhj f 
(.hi return resumed ch. of Xellore svy. Feb. and witb 

letter of 21-0-41 submitted btdated report on' work “in 
Gbomsur and Souandah during...!K30 and 18.37“. This n*port 


conhiitis detailed descriptions of Merriah human sacritkxw* 
MGo.. ot 27 7 41, appd. Asst. Agent to Covr. of Madras in 
(.anjam, and 1842 4 held ch. of opus, for Huppn‘SHion of 
sacnlices. furl, on me. 1844-,7. [ 10, 3(12, 3(>S ]. 

Nov. 1S45 to 1847, was Aon. “for suppression of Merriah 
siionficH's and female infanticide in the Hill 3’racts of Orkm’* 
takiiig sick leave again to England. 

His first campaign against thest* horrible practices was not 
entm^ly successful; “3’he IJoad Khonds voluntarily agre<’^d to 
give up the sacrifice, ... hut the Kajah...imf)reHs<*d them that the 
(.overrim(‘nt...only wanted to tax the hill country. ... They 
accordingly attiicked Macpherson, and com|x41t^d him to give 
I ^ ^ rescued, and to leave tlH‘ country 

Held pol. appts, at Bhopal and Gw^alior, 1854 till death. 

MARGATir, Hoiiry Joshua. Bo. Engr.s. 

bapt. 22 8-11. d. 21 1-76 
2/Lt. 10-12-30 ... UCoJ. 27-8-58 

r , I , . ret. as MGen. 1-1M>3. 

Son of .loshua Jolin Lloyd Margary, and Klizalxth, dau. 
ol Ihos. Sluu'wood. 

ed. AddiscomlK . /;///; ( v.nollv ( 10()/U4 ) 

'5' '- 'i'o'vnli.u- V. I.a.viml.ofUili,.gtou. 
MlUo, ID ( 1) ). Mvy. Karachi to Sukkur. Oct. 1830. 

MANSOX, Charles, 'rravollor A Author, 
b, r., I708T 

Audi, of Xarrn/in of Journeys in JialochiKlan, AftihanUtAin 

Ihe I unjah, mitf kalnt. 4 vols. London. 1842-4_ Narralive, 

ofaJourtnyio Kalui, Penh a war, IS4.3 with map--TmfvZ, 

%7i lialfxhiMitn..X vols. 

|K4(», nijlcl l.y Ifonry I’ottinnir iuid iloraco \\-ilMoii, uur- 
.sold to piililishi rs i„r kuicKt ,>t M,-,ss<.u-.s niotlicr tiirii 
living in I,i>ndiiii, 

JASH. Ill (lit.-,); vm. IH:tS ()(>47(i(t): It,, (/„, ,s„<. 

lit / 31 I 4 \ ' ' " ' " ^ < 1"*' -><* ) ; Wnliiui 

“ Korinnrly ;i privalo soliiinr in .‘fnl 'I'nKip, Jsl JJeJo. 
|{<)Ugul Artillcrs . Iii.s mil nivirio lieinp' Jainns l.owis”, 
Ilnwrlini slinrlly ul'li-r singn oi' BJinrul|iur, 1826, unci 
sjioni iidx'i, J.) yoiirtf tnivolliiif^ linyoiul K\\. li'iintiors. 
Assumed rokMif'Aiiiericiiii to cover .status of dc.sortor. 

Wliilst. witli iiniiy liud worked for 'I’lioiims Hard- 
wieUe I I : ; ;,S |, iuTiUii;ili>4 Ills geol. eolltsdioils'’’. 

Not II sorvi-., I,lit, writcN Holdieli, “notl.iiin secniM to liiivr 
.•oiiir loiiis.. to liiH inipiirin,; niiiid. AicInooloHy. inmdsiimtks. 
(.olonv. K- oloev. and liislot v. ... 'I'ln- rout,- in' d.wrik.d with 
..nriiiiHio.; cvolilndn, and it hu« only latelv Inm iKiHKihlo 

(o verdi step liy step the mini he travelled.Vs an e.v 

jilorer in .ViKhaiiiHtiui iw .sbuids alone, tlis tvoik has never 
lK'<>n erpmlled, hiit...it, oiiniiot lie said that ids contrihution 
o e.vint «eo,fni,phical knowIedRo wii» .•ommcnsiiriito with 
hiK eiX(ra(»rdinai\' (yipaeitv as an observant trav(!||e!'‘^“. 

(Iroy aV: (iurrott ( 178 0 ) doHcribo him “clothed in 
Afglniii oarrneiit.s, Imt inert' or letM iRnomrit of 
the Afglitiii lan]^iin.ge, living wdtii the fieople, partaking 
of tlieir liospitulity. .stiuiying tiieir ways, joining thoir 
purHiiita. <liHeu.H.sing thoir politiew. ... l<’ifty years 
elajiaotl iatforti the footutojis of M.isson eoukl bo 
traced witli eortainty. Xot until the eoiielusion of 
the hiKt Afgliuii War [ 187!» 81 ], and tlio final re- 
nhuping of the surveys of IJalutdiistun eoukl it be said 
exactly where he wanderod. ... And now tlmt we 

tian take Ids story in dotail.it is morvollously 

aemnrate in geographical dotail ” [ 444 |. 

NoU's on hiH coUections of coins and ' other antiqiiitioii 
recorded in hi. 1834 ( 32» 32); iv 1835 t«34 ) 

V. 18,36 ( 1 2S ; o:!; 707 20 ' ' 


‘ Mar fihrrAiHi { 25 4 ), 
*4<1 In 1835. **Gn*y A Garreft 


*pub. GaleuttM, IK42; reprinted 1803 
( H4). • HoJdidi ( 457 ). 


iSV/. 1908; Cuttack; cf. Maltby. 


^ about 32 y. 
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MOHAN LAI. 


AcsUmI as “TiowB-writ-(T” for (<ovL. of Itulia on Halary R«. 
2o0 pm. and graiiH il King’s pardon for drs i tioid [ 4 .;'*, 4-14 {. 

4 th vol. of his narrativ' contamH map of liis routos. 

MATHISON", iiohorl. Bom luf. 

bcipt. 7 12 07. d. I-4-H7. 

Kns. 19 1 2S ... Caj)t. I 0 .j 1 ; Ot. Lt Col. 2^11-044 

ivt. 9 12 %4. 

Son of Jolin MatliiM)!!, of Scc.’b oificf, ei ]{o., and joint 
editor of eik., i sdd-l f. and l/ydia, his wih', dan, of F. 0 , 
Idtman of Ih-ncooh n ost. 

m., Cyalcutta, lo d-41, i.«aiira. Fli’/alad.h, dan. of S. T. 
Barter, Cormir. i:n. 

*210 27, exatnitU’d by J. W. f’raacr ai\d Rig‘;y idr a.ppt. 
to n-v., svy. ; “innsl at on*- time hava- hrm a tjood snrvcyor^ 
aerjiniirit. «l w ith tliv throi-y tK: prac-lie* of’ th<’ |)rof ‘.ssioti, 
l>ut...iia.s ni'glroied to hi-c]) up tiw knowf-dgr aequin-d in 
England. Sonn- of tlie ans\v< r>s..,\V( n- so unsatisfactory that 
wo do not eon(!t'iv(.,..Licu(. MatlicH(.»n is fuily qualified to 
ij.nd»a-tak< ...a sm'va^y. ... Has produo-d to us Hcvcriil wa ll 
execut'-d plans surva ys furnish', d by him in Englaml. ... 
He will b(‘, w'lif'M he has r<H-o\'cr(d by study tie-knowledge 
he oiic*’ po.sse.H.-^ed, well (jualifi< vl to fill the situation of A.‘isis- 
Omt Surveyor 

Having allowed him a wa-ek “to rceover Ids knowli'dg(d\ 
the sam<' board had “no hesitation in Kuhinittiiig...that In* 
is well qnaUfied“| ;V >1 1- 

16-4 38, {ipfal. Aflst. Siir\T. on lv 8 . 290 ]>m., with 
an oxtra 100 “for wear and toar of ifostroMients” 
[ 147 , 447 ]. Ap{)d. at, sivrno timo Ihqyv. Collr. vvdth 
aiitliority to sottlo boitiidarinH. 'took eh. of rev. 
8W., MidMa|)ore 0 -9 -38, with ilijb in addition alter 
de|)artrirt‘ of 17gort(Hi | 403 , 433 ]. 81 10 wt>d *‘energy 

and g(.)od management”'^ [ 178 , 188 91 , 208 ]. 

Bco. 6-2-42, diroi'ted him to join mil. miit at 
E\>roze[)e)re ; eaiK'elk'd on [rrotent ol 1 ) 8 ( 1 . ami Itev’. 
Bd. 1 JO I |. 

3<t 3 41, Bev, SurvT. on .salary Bs. 926 ( 3(>5 o ]. 

Handing ovih' eh. .Midna.poro 8 \y. 1 8 44, nailed 
for iMiglaud 19 10 -44, vvdtiji furl, on me. till 23 -11- 47 ; 
BegtJ. duty till nd. in India., 1894 f 3()8 |. 

MAXWEEE, Wiliam. Ben. Art. 

h. 1H7--14. d. 30- 1-82. 

2 ht. 8 12 31 ... (7)1.30 9 69; 

ret. as If on. M (Jen. 1-8-72. 

Son of Re\t l'ct 4 U' lUmson Maxwell, of hmlHlown, eo. 
Donegal, and Ib ster O’Hara, his wife. 

m., Ist. (lhuzip\ir, 1 10 40, Mary Isabella, d/iu. of J. H 
Mattliews, Fyinr. mm. 3Lst Ft.; she d. Xaini 4’a.l, 29 2 99. 

m., 2nd. .Migarh, 16 1 97, Augusta Anne Susan, dan. of 
Ihuuy Doveton, Ik-n. Tiif. 

ed. AddisetunlK', 1830 I. 

GO. Nwr. 22 10 38, appel. A.sst. Bev. Survr., joining 
at Agra, under Fordyee [ 222 3 ] ; 29 9 39, toe)k over 
cdi. ; BRC., 18 3-41, appd. Ihno SiirvT. on lull alleoH, ; 
1840, moved party to (llia/dpur, and, go. 14 -7 41, to 
Patna in Nov. 1841 [ 14 Q, 178 , 184 - 3 , 213 , 229 , 3 t) 2 - 3 , 
368 ], 

BOO., 19 - 7 - 42, to join unit for mil. servu^e ; rosiimod 
ch. of svy. at Patna 6 2 43, moving itarty to Saraii 
at end of year [ 366 , 471 ; pi. 8 ]. 

13-2 -44, services roplaiied at dis])OBal of Odn-C. ; 
later served on canals, and with pwd. 


MOHAN LAL, Munslii. TniAoiler N Diarisf. 

h. Delhi, 1811/2. d. l)(>lhi 0 . 1870. 

Dee. 1831 to Feb. 1831, \vi1 hurnc.s' niission to linkhara, 
and returned wif h <ler;ird to Lsbore { -'7 j 7 i. 

‘‘Son i)f Fatulit Budh SiiiLdi, lli.tlviuan, son of Raja Mani 
Ram, of K;ishmir deseenf “. Ihnih Siiuth was p'sdl,. ol IteLlii, 
and ;te(rd. Idp'unstorv’s mission to I’esliawtir 1.8f)9dHj fLe» 3 —(> (. 

“R.ee iving the ordinary l’<T.-'ia,n edueation at home, 
sent... 1.0 join a small I'inglish elass,..established in the Forsian 

Boll'ge a.L i)e!hi. ... One of tilt tirst siv pu[)il^. My I'oiirae 

of in.struetifU) in tie- English latignage lasl'-tj only three 
vears’''\ It friend'-d hy hnnslev f il/e. raid and O' I’k Treve- 
Ivatn, l»oth of Ju s’’. 

/>//;, 

Auth. (if .finn lull of '1 Tour thro/ujh On Vavjol», A 
'I'iirki.-ihui, KiuiiaMint, oiol port af /7r>f/n, in eiunpaiiy with 
liurnes .:ind Oeiaid ; Buh rMta.. IS31. 

Ahsumed tide Mannhi, primarily a Muslim designatum. 

IS 12 31, in\ited Ity Ihirnes to nee. fiim “to 
d’nrivist.Ln in the etipn-eity of F(*rsiiui Mtinsln, on a 
respee0»,})le Kidary ...left Dr'llii 20l,h Dian to join 
BnriH's n4 Budhiiinii on 30th [ 274 ^ 270 J. 

K(‘pt journal of jonrney f-o Biiklnira. am.l Aieshed, 
where Burnes 1(44 tint party, and Brinee Ahha.s Ali 
of Per.siii invested IMoliaii Lai Avitb tlie “gold medal of 
tlie Order of tin', l.hoii and the Sun”. 29 9 32, 
“.Mr. Burnes at noon st 4 i.rted for the (Jaspian 80 a, 
'riiis unoxpechMl se])ar:il/ion was very mueli felt hy 
me. ... 1 a(X'omj>anied him alaout two miles, whore 
lie s(.|U('e/,e(i my hand, and said lie would lie happy 
to )i(>ar of my saf<a arrival in India” | 424 (> j. 

Leaving Moshed witli (4()rard 9 12 32. stayed sevoraf 
months at Herrit Indore returning to Laiutro 30 I ,34 
vi.a, Kandahar, Kabu!, and Pe.shfiw'ar, kee|)ing diary 
witfi notes. “1 wa.s very^ coolly^ receive^d hy my 
countrymmi at. Dihli, wdio...considered m(ui Musalman. 
in con.sequenee ol’ (*ro 8 .sing tlie Indus, or forliidden 
river.But I did not take any not.i(*e of thern^. 

3'ook (h rard’s despatrli' s dowai to Bftlcutla wlrTc hr 
deliv'-red to .Janu s Friiis'-id in, ge- ), Set;, asu., “Mm oolleidfou 
of (toins and other ciiriosit ie■^made on the jourruy. Staved 
wdth 'iTevi'lvaa’, wdio introduced him to asil. and “gave liim 
.several hundred rupees worth ol liook.s ; JASH, m, 1834 
( 363 4 ). 

W’liilst af Balcntta. took “a, regula.r eoiirsi? of instruction 
in .surveying, and tlu- Sahhath morning is the only eine w'hieh 
did not bi'hoid him and his ieaeher busily engaged in taking 
angles and lueaaurmg with the chain He eoiieciv'-d |)lanH 
f(»r a journey into B’enlral Asia, of which the diary would 
‘‘contain sketclu'S of not.ed i»la(!t-M, ;is w^ell as a map of the 
country; for tln^ elements of surveying I havt^ lah-ly learned 
from Mr. 3. Rowa , a genflenian of a kind disposition, and w.-U 
skilled in that liranch of scieiKS', who was rccommt'iidcd to 
me by Mr. B. K. 'I'n velyan 

.losiah Howe wui.s survr. to hou.srdmild rs in Entally. and 
after 1847 apiiears as Survr. k Supt. of Roads and Bonser- 
vancy, and IN. OiUc-er ha- tin- town ol ( aknilta** j m, 

44'^ I- 

Narrative of journey, 1831 4, was puh in lorru of 
journal with ludp of Boht. Pemherton ! iii, 403 4 ] 
and “Air. Jackson”. It is full of interosting infn., 
ringing witli the note of truth, and brightenod writh 
“tales of tlio countryside”. His company and 
staunch loyalty must liavo bettii of the greatest value 


>Grey & Garrett ( 196 ). ‘ Cuttack, 21-10-37; imo. 12-0-38 ( 97 ). & lottore. ff 

(iii, i.\ ). ‘Fitegcrald, .1. I>cc. 1S,31 ; Tr. v. lyan. Asst, to P,.-sdt. IF'lli., 1830 1 ; Govr. Madr^, 1K..J tiO; /tXm. 1 

Lrd Macaulay ( DIB. ). iit, 1834 ( 9-1.8; 76-9 ), lottore fn.m Kandahttr. 10 -1( .M ; .Talalatiad, .l-d-^d. . Mohan l.al 

( 148.^37 ). ^’now dp. Sec., Pol. Dept. him. Dir. A OR., 18:-.3-40 ( 1863 ; 1866 ), Indian Mad, 1848 ( 4-3 ). 
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BIOGIIAPHICAI. 


to hiS BntisKi itNv^lors, nihl thou;:^^ f)c (li<.i non<* of fhe 
Bvy. hi;.’roi^ular joiirTuil inusL have boon of < oi(sidf>r- 
able heljf, lie waB only 22 ye i.rs old in 1824 [401 2 , 

•144 .VI • 

()n W.-td's ncdii, Ik' wa« then aped. N/Oiv,* in 

Kafiil Imt (he only tracv‘s tbund of ids af(er.'.i(,> an-eom 
muni< ;ni()ns to Asc., in lS 2 (i (roni 18-ra Bhazi Khan, and in 
kvSJ7, .v'l acnounl of Ivalai>ayh, mad*’ ‘‘diirini' onr Amvji’tr on 
the lndn 8 ’'\ oh\ i^.nsiy '.vdh Idn-mv: f 27 S, ..yn,' |. 

MCmSiS IIUSAIX, SyevI Mir [ iiy 4S3 J. 

I nstnifiient flepairer. 
h. Arcol, M;ulras d. 1 1 2 h4. 

tS 21 . appd. r.pain-r. soo., (dhutta; fnilk-Asi^t. 

OTS. :> 10-2h: Matin Innl. Male r, 20 0 12, 

Of gooti family, coririnetcd with tin- Nawab of Arcot^’^ 
AfbT I Sdt) hAa'rest found MoliKin Husiiin ]Mirti- 
eulitrly useful in p('(ty repiiirs urid adjustinents to 
new uists. < 111(1 l)n-S(*-line iipj)<itru.tus, besides rcx-oii- 
stru(-t'ion of old msts. ; he hud ulreudy leurru'd fo 
luke u 8 tr. obsns. ut sco. obsy. but wus still dniwing 
l>ut Us. 25 prn. [ 126 |. 

Whim .Sed’s ollti(‘e left CM.Ieiitbi, Dt'e. 1832, Mobsin 
liuRuin ueed. Kverest to Suugor and Agru, joining fd. 
oflice ut (htnrniektesur ; sot up fd. workslioji ut 
Hatliipuon ; now drawing Ks. 00 ]mi. | 3 , 1 ><), 172 J. 

Ill roedg. liirn for u])pt. as Sub-Asst, in 1836, 
Kverest reports him as “peeuliarly n-markalile for 
fiis invtvntive talent, the facility with which lie eom- 
prellends all rnechanii'al arrangt^iTKni ts, and tlie 
readiness w itli wbieli be enters into all the ii<*vv ideas 
of others. AVithout the valuable aid...render<Hi to 
me, it would...have been utterly out of m\' power to 
carry inh> effect ni\» vnrioiis projeet-a for the re- 
modehrient of the instriuiieuts ... 


“He has been jiresent at (fn^ jneasurement of ,3 
bases, and at most of tiie 0 |H'ration.s of the (Iroat 

Are [ 35 , iiQ, .fj,, porforrned tdie duty of 

iiiathematieaJ instrument maloa- on <dl th(>se oeeasiens 
siihsequent to ls:i 2 . WheiU'ver any portion of the 
com|*lieated lia-sednie a|)p;;.ral ns was (i('r<;ng(Hl, be put 
»t to rights. Wdien the large tbeodoliie by Trougiiton 
was found at first trial unfit for wm’k. lie rait it to 
riglits I i..j I ]. ... 

“U'hen tlh' tiinK!i.r)i tltc...(jnHkiirijIm'B8 of tlie ex- 

ocnfiw (h.partiiH-nt \V(T.' unavailable for...ruising the Janm 
tlicodolifcs to tin- svjmtnits of tla- oKsi-rviii.^'^ t(nv(Ts he 
eonstrneted others [ S3J. ... 1 have not to iveord ‘ one 
instanci- of reliietanee to uiuhTtalo-. or failure in elfecting 
what I iiave intniat.d to Ida inanagniient' 

w e; not gcru-rons ; I hev onlv allowed 
-b I IL «n inen-asc ofsal.try to Hh, 2.~)0 prn.. ’but th'e Directors 
awarded lum a s]) ■d iJ honorarium of £260 for dividing the 
Ciic-K-.-^ which, .said Kven-st, wa.s (he Ivast any skilled London 
eraltsman would [ia\(- ace-]4cd. He was to'lx. styled “liemi 
Artifio-r to the I )('|mrt m- nt of Ncicntitie I ustrunn-rit.s Tim c 
13s I”. 

Kxerest tJiongbt the new designation unworthy, 
and would lie ‘‘a soiirei^ of dm^j rnortifleation tu 
him", a.nd in’tJieir hdlor of 26 11 43 , the Direet^ira 
approxavl his .suceession to IIk' title of .Mathematical 
Instrument .Malom. In 1854, lie was granted a 
personal allee. of Jhs. 150 pm.^ | 131 ]. 
lh> here sigirs as Soid Mohsin : 



“It iH to Mir Mohsin that I am imh-bted for th(-comple 
tion fin 1832] of the apparatus for comparing the cliaiiui 
and staruhird bars. ... 'the IS-ineh th(-odoliteH by Oary... 
both required to h«- rr-moih lled | i p 2-3 |. ... When indeed 
Mr. Jiarrow found that mv plan was prospering, ... he offered 
to take the completion...in hand, on which, wla^n they were 
ready. I found hi.s name engraved, without any mention of 
the native artist, aitliough hi' liad no .share whatever in tlu* 
design, which was mine throughout, or in the (xmstriiction 
of any of the parts wliioh w^ere new, and then first practically 
applied by Mir Mohsin. ... 

“It is U> the native artist 1 am mainly indebted for having 
been abk- to intnxiucc my n-verberator}.' lamps into prai’tical 
use [ 88, 125 ]. 4’bero w-as some radical d -f ( 4 . in the original, 
... W’hieh he n-mr-died effcetually, after eva-ry otlu r person had 
utbrly failed. He understands...all the instrumenta, ...and 
I entrust to him to take tie- largest, most complicab-d, and 
most delicate partes (mtin-ly to pi( oe.s with the utmost con- 
fidenc(‘. He- r*'pairs watches and clocks, the inae.hiriery of 
wliich he is quite master of [ 130 , 146 7, 16 ^ 

“I He j has both g-nius and originality ; his conduct i.s 
marked by the highe.st |»robity, and...be is one, uf the few... 
OQ whosf- word 1 could place entire reliance'” | ||i |. 

The crowning triumph was his suee(^ss^ul division 
of the hfirizontul eireh^s of the two ustr. insts. during 
1839, a tiisk whiiib IkuTow hud firmly refuscxl to 
toucdi. Molisin devised tlio sfieeial ajiparatus neiu’^ss- 
ary, and huvonvst now pressed on (iovt. his fitnes-s 
to fill iho [lost of Math. fust. M<iker vaeatod l>y 
Barrow [ 6 , gS g, 134 5 , 4 (J 4 s. 418 , 43 ^; j. 





MOHLANi), Ueiiry [ HI, 487 J. Mad. Inf. 

1). 4 10A>3. d. 23 12-68. 

Kns. 13 2 21 ... Maj. 9 11-46 ; inv. 17 3-48; 

6 -^ 1 -53; Hon. Lt Col. 28-1 i- 54 . 

* 8 on ot <lain(-H Morland, coal merch. of Deptford. 

m (kileutta. 30 6-40, Georgina, dam of Oh as. Hooke, of 
d ^ ^ Holdieh, iiNR.,and 

1828 , joined Hdbd. svy. as A 8 .st. Survr., assuming 
ch. from I 8-29, 

Juno to Siqit. 1831, leave to Masulipatom “for the 
benefit of my liealtbJ*; Feb. 1832, leave for one year 
to (Jape, resuming ch of svy, 7- 7 36, after a .spell with 
regt. I 248 , 235 7 , 344, 36r J. 

At Bangalore, etml. Hi 9-35, convicted of “aiding and 
abidting tlie^ death of a young Lnsign” hIioI in a duel 
OujJty oi manslaughb-r -mmtenced to imprisonment for 
0 mo,-—but reedd. to mercy. Nentenoe remitted ; rekjased 
Irom arrest, and returm-d to duty, 10 -10-35“. 

April 1837. recalled to unit from Jalna, “ proceeding on 
^•rvice to M<-ingalore“ ; after n'leasi' from mil. duty during 
dune, ‘ toolv leav<‘ at Hangalon- till end of Augu.stC 

Oct. 1838, on me. to S(-curiderabad and Madras, and from 
duly 1839 to sea, vTiting from Hmang, 4-1 40 • inarritM af 
Calcutta ,)une 1840, resuming eh. of svy. at dalna, Sept^ 


C/4>S7.k V, 18.36 ( 6.35 8 ) , vu, IS3S ( 25 ). Mteport, 1836 ( 166 ). 

{ 10, 11 ). ''('D. to m, 26 9 43 ( 35); DDn. 4,01 (312-7). ,/. xrx 


•* ib. ( 166 76 ). 
1836; / 75 //(296). 


‘ DDn, 402 ( 82-95 ), 24-7-40 
U)l)n. 432 ( 175 ), 22-5-38. 
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OMMANNI-’O 


.■> 2 •(!, n poits that Morland was h;i\ tnp; Inmfth- with 

Kub-assts. { I |, wan 'd-iadly a,nr),oyt‘(i !)\ the Ni/.am's 
]K*opl«-, nitd would gladly...take; (anj>lt>ym(‘i)t < Is -wh i'- 
Th''H( trollbh'H pasai (I and a dau. w'as !>. at dalna in .lulv. 

Manrit 1813, 3 m ». sick hviM* to Mahaiialostiwar, 
undiigtiin in IS-I I U> N’ilgin Mills; bad tro.ibh'with Ins 
('y('s (257 ]. S(J. r<>ports, lo 1 49, tiiai Morhind w»is 
“an ablo oOicor, hut of sickly ccnist itntion, and Idi* a 
coiisidom])l(‘....was absisit on siclv loavo. In 
Jjiniiary 1848, .Major Morkoid u'as riMiinvc^d iroin tda? 
|)(''])a.rtinc'nt in <-onsc(pi<‘nco of |)rornotion tn a rot^i- 
rnontal majority^'' [ p'>8 j. 

NASM, Alnxaiidcr. Mo. Einri's. 
ha]>t, Id 11 la. 
d. Fitrnbam. Siirnyv. Itidi 17. 

bus. M 12 32; kiciiL 7 10 •!<>; furl d tn. [S47. 

Sun of \Ir\an lT Nash, unr" ('unidr, u|' a.n Indiairian, 
and l.ati-r distiller of Wiiit('cliapcl. and ]lct-n (’.imph.dl his 
wif . 

(‘d. A(ldisc(nnb<‘. ('onolly ( I0t> 103 ). 

S 1 1 - 30, af)}»d Asst. Iv us Survr. in Docnari, [ 

230 * 3 f>d 1 itnd on WiiygnO* talking fork, II 11 41, 
8 IKH*. as Siipt. Mm . Sv \ . and .Assnit . j ill rcln'vcwi h\ 
(doldsinid, dan. 1847. (lovL found his admn. oxLra- 
vacant, in that ho oxtondc-d svy. far Inwoii'l tho 
iinrnoiliato noods of rov. as.snit.s. | .t.pi, 307 J. 

NELSON, Moratio Mal[)h [ni, 90 ]. 

AssI . Mov. Survr., uiktjv. 
b., England, 17/8 10 1788. 
d. 1 )< d 1 ra I) u n, 13-2 3 . 

.Asst. Itcv. Snrvr., 27 11 22. 

Son of .Alexander Nelson ; d. iinin. and inb-HUitc, with 
iicari'iHt heir in England, and ne\t-ot-kin in India, Henry 
Iklwanl Hunter, indigo planter, (lliazipiir--; tou.sin to Win. 
'rhornjiNoii l)oiL\\ort!i j 300 j. 

Hod.sun, tv ( .ATa ). 

18()< 13, Kervi'd in iiN., rising to nidpu. ; I SOS, nurvd. 
luirliour at line, Indod’iiina ; .Java ( .\()n., n cd, cuton chin 
at capture of SainanasH ; disch, 13 S- 13 ; hi. .7' 4 E. 

'fliere was yet anothi'r sailor Horatio Nel.son, laeut. I.N. 
1840, who d., Ilornbay, IS.AO. 

Arrd. India liobtri* 1818, and (‘inplovori on s\y. in 
N. Konkan ; 11 8 I S, afvpd. ]7ns. 2nd Kamjaira 
Local Matt.'^ till dishiuidiucnt, 1821, 

27 11 21, a])fnl. Asst. Mov. Snrvr. on Ms. 2.70 pin. 
[ 3(12 I ; niup. on Saliaswan .svy. till So])t. 1824, whcni 
(aiMod to mil. service, Arakan, wliere ho oomdrl, 
gunboat Dragon on svyy.— 1825 li, with nn'. svy. 
Delhi till ordered, 3 2 27, for svy. Araktui : reaoiiing 
(’aloutta liad a})j>t. canc.elled [ iti, 153 , 158 , 400 | - 
rejoined rev. svy. in Uppi’T fjifdb under Win. Ivrown, 
holding oh. khafirak dott. from 1833, wiion pay was 
increased to Ms. 3(52 S [ 215 . 387 8, 3()2 ]. 

F(d). 1834 took l(\ivc on me, after S''ri(mH errors had boon 
found in khu^rah, brown e\{)laiuing tliat “afti-r Mr. N<-ison's 
having so long ceintinned in this Survey to my tiiiti.sfaction, 
it would he a gross injustice...to say tlu* above e-rror.s arise 
from indidercruM^ or carcl(‘H.sness, much less incapacity. ... 
Sudden tits of ilhr sH, attended for tioiiic time with depriva¬ 
tion of aoiiHe., ... has apparimtly alTlioted him. ... He hanS 
fiutfered mtioh from hcadachcH, much aggravated by the 
caleulatioiiB”, He was back at work in May and resumed 


ch. of the kha-'irah svy. in M n/.atrarnagnr*. 

iS3l, an unsiicces.sriil eandiriate tor ( Jen, \ initura s sisn * in 
law, .Anna, wln^ w oiilii lia vt' brouglit liini a comtV)rta.bie dtws yy e, 
1837, Mc'jiortt^d uga.in for o\erdoolving ser,ieas 
ermrs in tJee khusraii svyy. under Ins eh. in Mobtn,k 
J)is(,., (lointo. 1 out by civil rev. stedf. 1 >S( 1. reeiid 
n>duetjon ol rieiy, hut lh‘V. ltd. ordensl dismissid 
iii,gainst wlii<*h Me-dford stronglv prot/eHte?d [ 230 j ; 
‘“Idle hurndiiit-ion \\hieh anyone wiio Ims through hfe 
moved in the .sphe'Vv* of n, jgentlenuin. must suffer from, 
oven tho proposed re<liertivui and eensure it conveys, 
recpiins to f>e notii'od’b 

llo ehnlh ^ngod also tlu> ri'jlit of ihc' Bo;ird to inter¬ 
fere* with tlio iubn'iiii,! rnaiiagcrnent of' tlie dept 
undor lus direrdion, hut tbio nwi*. (lovt, supp* 
tho Ihi. iiTid Nelson was disuiis.s(>d. IS 1) 37. 

Under l< tier 23 d 3S. the Ib v. IhJ. anthori/i*d NAdsa i h 
re-t niyit. under’ lirown’K irnmediati* Hiiperv ision on Lb. 
200 pm., brown havinv plad(d that “.Mr. N'Ibom ha.s joiig 
heen kno.v ri to in ar a liigii cliai'.n'ti’r in soei' ty in India, ... in 
the Hoyal Navv, and in tlc’ s-rvie** of (Sovi-rnnient, and liis 
advanced p. riotl of lit- [ 40 y. ]. vvitli a eoUMtit ition nincli 
injnn d by dks( ane, pr< nents iiiru as wort hy oi (‘ompaHsionaU* 
consideration. ... 'Die jiuniHiiment he lian now umlergoiK will 
c^ver induce liiui to lie more »M.Tvrnl in fiitnre'^^ 

In (let. 1S3S, Movt. n. fused to forward his appn. for 
ptMsion ; he iiad w rv. tl oidy 10.1 yea.rs, against t he 20 tiiat 
(jualilied. Brown had testified as to Nilson’s “bodily arui 
nuMital ndirmity—no longer tit lor any employmmit what¬ 
ever—much I'e.specteil by Ids laanv iriends -[iropobc.-* to 
reside at Meenit". He died four mo. later. 

NOMddl. (‘harlc's Froileriek. Mo. I'ingrs. 

I). 7 12 If). d. 22-11 -MKKi. 
bus. ii -0 33 ... (\)1. 14 -4 -03 ; ret. as M Men. 24 -10 04 
Son of Uliarl-’H North, of liM.. 50th Ft. 

Uonoll v ( I (Hi 105 ). 

Is3!), with Iklw. Sanders, .survd. route Kandaiiar to H< rat 
[ .’S.’, .-’'.1, p>ij; of anotlu r rouU lloldieh writi s “Lieut.. 
North’s ex eel hut traverse and rejairt of tin route to Kandahar, 
vvhii’h still Kiipph h (iata for an integral part of our maps, was 
distinguished for.mure aceuraev of detail and obHe.rvation» 
than most i llorts of similar characb r made at that time^’\ 

OMMANNf'L’i'. Edward Mieon [ ui, .41)2 -3 ]. 

Mon, KngrH. 

h. 2 ML 10. d. 3 11 90. 

2/Lt. 13 12 27 ... Uol. IS 2 01 ; 

ret. as M (b n. 1 9 03. 
Son of Idlw. Symondi Ommanney mereh, of Yarmouth and 
Henrietta Maria, his wife, dan. of Sir' Edm. hacoii, Lst Bart. 

m., Diwea, 2 10 32, l’3i/. tbetiu da:i. oi .1. V\', .Martin, Ahirt. 
Surg. ; Hieir eld, son, b. (liierrajmnji. 24 s 31, wa.s giv> n his 
father’s nam -s ; its;, ls.72 ; (’ol. 13^.7'. 

• d. .\<i<lis(!omli;, ls25 7. JASB,, XJ\, LStiO ; (’onolly 
( 88/I5S ) ; Hudson, Ill ( 430 ). 

DvH'.. 1829, to March 1830, with (hlmoro on kv \. of 
road, Burdwiin to Patna [ lit, 28 J. 

1 10 30, a.jipii. as.sl, to Wilcox on 8 \ ye of lower 
Brahma}>utra, taking ih. fr<un So] it. 1831 fin, TO ; tv, 
10 , 263 . 351 . 3 (>o J. D >e. 1 834 whim .short of Dn.ec’a 
directed to close .[owif* [ 200 7 }, ami apjid.., 7 I 3.5, 
2iid Asst. oTs. [ 3(18 J. 

AfUn* 2 mc). n.t- Dohm joined Mudlnni scrii's o.t .Agra 
13-6-35, taking cii. from Macdonald in Sopit., and 


’ DDn. 4{i2 ( 265 307 ), 15-1 47 ( 71 ). " pDn. Mgt.\, Wm. Brown to Young, 14--2 39. '' Rampura, Indore. 40 m. k. 

of Nimach. Brown to 1)S(L, 18-^12-33; 19.1-34 ; Nwr. Kov. Hd., ls;21-2 31 { I, 26 ). Indian Arch, i, Jan. LM7 !5 'Iv ). 
® from Brown, 31-11 37 ; nwt, llcv. Bil. 23 1 38 ( 9 ). ~ Holdic » (411). ’ d ko Who, > v// /.//,>. loe. ... ! _ .14 , 

DDn. 2S5 (153). 
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inOdllAPHlCAI 


In (‘cirlv^ l<s ;{7 loul < ()mj)k>to(J (k)siis. (i|> Io ('hainlnil t;. 
i 0 ^ 4 , 134 , 453 , 135 . 1 - A|>})li<nl to ifi onlor 

<-orn]>lot<* rn.Mis of Brufunuf)utrji svv. hs (-a.llf'd for 
mvlnr sta.r)(lirm ruli-s [ Ji. ; III, .a, I {, l>iH I'n-rn^st 

o!i( t(iot tfr-river svy, could luu rurri})iu‘e in 
irn|Mirtti.ncc v\'iih tlx* princl. tf-ui of ihc i:*rs. ; 

"(.'rant ill,<j Iha.l your work { 00 tiw | lias h.^-n (.y#., 

rutcd in a sijji-ri.a sfylo, and that \'r»i ar.- |u-ah proud of 
It. alili it would i.r hip sr-con<h\r\ , (wn if ih( supioi. jraiuts 
w(u\' all lixrd. ddrrniitiatc, and t iiduriiiy. lhp...tli<\ a.n 
not NO, h(i(...;u'. }wrj>< tn;dlv liahlr to h-...wa-lnd awa\'.. 
or dcHl roved h\- ih'f'.tN'. ... 3()ulia\c l)c( ri , ( in f,-,a*-in a 

the ('ourN ' o! a wand- riim .sMv'arn w hich van s from vc;ir to 
year, so that t ui, or cvmi o, years h-'m-e, n<P oidy will m<* 
veHtij'e reriiaiti ot voui station fxunts, but the ii-.. r itself... 
will in no w.se be n presr-nteil by vauir data.' 

Ihxi'nvst luul, liowev(‘r, nevao- boon .siUislio;! wiiii 
Oinninninn'.s work, und vvps ph(,d to forward Ins 
reson-, vvliicli wn.s iM'cetitiul iirid u- niuo., I ,3 ;>7. 
Ornniarmoy’s rn.d iroubk.^ wp,s timl he Imd not v 4 d 
IxMui }»n>rnotod 1 st As.st. thonedj jioldmo , 4 ,. of aii 
indefKnidont sei-ies ldk(' rniin>- othrrs who fniled to 
tdensn .ILverost, ho htid h \A>ry sneee.sslnl e.u.n>er* on 
other dnties, inuinly iti the ewo | 445 }. 

lS4t;, domareatintz new Nepal Chamfriran boundarv ; 
JASJi. ytx, IS.5<>t hih ), artiele on l*ai,n;» boubh-rs. 

Ol' f’KAM, Jnrnos. (io. Inf. 

29 I (Ki. (1.. Ban, hVunee, 11-3-03; 

hur. West fuinsp'r Ahlxw. 

Bns. ISIb ... LL-(}en, iS.as. 

Son of itenjarnin Ontratn ( 17114 ]sn;, ; ei\ . erijrr.. and 
Marpiret his wit-', dau. of Jane s .Andi r>;on, of Meninir-. 
Aberdeen, and sis. id' (Jeo. Sliizi; ; C' l. |.'o n,.: 
ed. Mariselial (’oil. AfH>rd('en. 

Ist Hart . ls,7S ; cn. 1,S4J dPii. f SoT. 

iKXli. ; DIH. ; ViLme. 1 ( 2‘A 4 ); Oavid.-on { Kts <i ) Bank- 
ndge (31 ) ; Sundes. 1 ( i»st) 7 ). 

1830 0 , on |)ol. duty, (nijarat; control of Idiils ; i/a. 
Mahi Kanilia ; (*ej< brated i)ig-garne hunter 1 h 

lH3tk on jK>l. and mil. Ht.Tviee m Afghanist.an : “earned des- 
patches in Afghan diHgiiiKe...to Itoinbay by Sonmiani Ikindar 
route: MKio. lib (31 ), svy. of route Kalat h» Sonmiani. 

Had dintinguished civ. and mil. career, im lmlin^^ relief of 
Imeknow. and closing as MO. Member of on ’s ('mineil 

isbs m 

HAdTKNSO.N. d’honuin Francis, B.eii. Inf 
9 II IJ. d. id vvonnd.s, 

Kaiulaluir, 2t> 3-42 : Mt. Afghan (di., Colalm. 

FriH. Ih (1 29 ; Li<‘ut. 7-3 37. 

Son ot BbarlcH Batten.son, nr.s., and Kdi/.a.l»eth In's wife 
dau. of S. ilaiTiM of Comiila, Hengal. 
ffodHon, in ( 177 S ), 

Atgban War ; on dutv with pa. KandaJibr from 39 b-40 ; 
on svy. Helma.nd K. und(‘r FniHer-Tvtler f 47 ,.' | During 
mutiny of dan Ihi/. HoiHe, 2() 12 41, - whilst walking over 
Has field towards morning after the engagement, ... Kcverely 
sta blaal,..by one of tlie vvoiimlrd eueriiv ’ ( .vS.| j. 


1 * M B .EIBrf) \, J an a vs Jerem in h. 


Asst. K,< n . SiirvT. ; 

tiMtuvv. 

1). England or Ireland, 1801/2. 

<1., Darjeeling. 21 4 00, aged ,58. 

Son of a clergyman. No conneotion found with Ilev 
Jeremy Pemberton of 'rrumfungton Hall, Cambridge, and 
fpctoi of Foxeartli, Suffolk, 18|0 39, and not named in 
l^mhrrton Pf'di(/rffs. Tlu^re was a family of Pianberfon’H in 


V\'igan, Lancaslure, and another in Ireland. 

Henry Lawnnee claimed him as sclioolfellow There 
wen- no I’emberton’s a.t Voyh^ Boll. Bondonderry, where 
Lawrene- was ed. iSlb i». so it is probabk- that' h<- met 

isio-o p 

nr. Allahubhd. hi !0 3s, Arabella Eliza, dan. of sub- 
comb. Jobn llentsou, will, of Daniel Iben IVnuien, school- 
ma.st;T. Om- of Ok ir sons, .lames Stuurt, b. S-7 4.9 ioimd 
rev. svv. 0 fO tin. ’ 


V I 001 


on nil \ nils 


01 I uile 


e-uusiiNi ni 


. jni. 


rc;je‘. niid vviis :i:~ prlvalf iii lidriib.ix- in l,S3.''>, 

whon e-uvi-dtid,. Ins and l.nnu.dd inni 

mid Ills svy, |.n.rly an IduTuldiiilsnl, I (i 35.' (dj Hs. 
• '(» [iiii. : Ins ndvanr,- was ra|iid. a-iid lin was |a'i)iiidU>ci 
s\s.st:. l;.w. Snrv r. (w I’.s. 350 fiMin I (i 3S | <.,(>, |, 

IS.tli, a-i'.-,). |,.iwr(vni-c tn <di.."akh[nir ( n ). and 1838 
e. .■Vllalniliiid : IS3!», wild Sl.-plmn lo Hnn<l<dkli,uul ; 
I S40, W-Il!i .Vhliott (,, Kenarr-.s, .uid 1841 to (Java v\ itli 
Stephen. 

^Froin 184b h(dd < b ed fnirty. No. I or \. Div., from 
Biiripui to HangfPir and Dinbjimr till death. 






' /I I ! » [ 








I 41 » V . 


•t A I 

l>. iM linlia, r. 3 (J04. 

Sub-Asst. 1 10 23 .,. Dep. Bornpr. iSd-.32 I’rcnl 

Snb-Assl. ISI.:^; Bli. tAv. Asst. I.s b 4S ; ret. iO 4 . 50 ’ ^ 

2nd .son of Wynm l‘eyte»n, Siij,.. Sing.. Mad Med ■ yr bro 
to Jam-s ( isnn 84), of Nizbm s mil. est, hum ’"l0 2 2 o' 
d. Dotattamnnd. 0 I >81, wdio 8 (> ..;om James junr, joirud Hdbd’ 
Svy, I S 47. 

1823 b. iindor Evere^st on td. Arc. Berar to Sironj 
1 111 , 480 j ; 182 .> . 32 , tinder Olliver on Calentta laingj. 
Sono.s, Sironj to (dilciittn | 48 0 . 4 , 451 2 , 470 |. 

\’o\'. Dec. 18,31, asstd. on (.'alcutta baseJirio 


I 49 5 <> J : J 32, the dp,y | hat ha.sednie was finished, 

appd. Dep. ( ompr., ivpiia,iiiing with Dlliver till close 
of long!. seri(‘s [ 50 , lyi, 37-0 80 J. 

c. ^4 12 J.„, left ( alcuttfi witii J3\erest, rnadving svy. 
el his route Mir/dfiur to Saiigor \v ilh suf>-assts, Mnd<>r 


mstn., and '-from Sautgor \ ia Sifiri, 1‘aliargurh and 
the I.ewur (dhru, of the Blmrnha.l to luittehp(')ro Sikn ” 


I -^4 5» *- 7 D 434 I- ■ l^roiu (let. 183,3 '])rcparing 
and .sketching tlie ground for tlie nKu.isuroniont (d‘ the 
l>a.s(vline in the I)(dii-,u iJloon, and lixitig ,s(a.tions in 
theS<*wali(‘ and snl)-linnalayaii ranges’’ [ 45 , 47 , 3 ] ji, 
W ith Ev-ercsl “in 1834, ... em|>loyed in a mountain 
survr'v of tli(> Himalayas as fir a.s flt<> snowy range 
.*^ 3^0.35 1 . Hiid in assisting in the measurement of 
tJie...hase” I 52 j. 


On (Jt. Arc during fl. seasons 1830 to 1840, asstg. 
in rnuisl.. of Sironj basivand olisns. for zenitFi dishuice-'’ 
[ 53 n. 2 , too, 40(4 J. 


.Hold ch. of ta. Arc comps., bofh at ilathiyuion 
and in fd., under Everest’s direct supervision, steadily 
gaining his confidence \ 108 , jto, 165 6 , 324 , 326 , 
33^9. 371 1- He w7-ites in 1836; “Mr. Peyton 
accompaniGd me into tfie field as a voiunt(»er, and I 
cannot speak too higlily of him. In his capacity of 
computer liis patience and assiduity are such as are 
rarely equalled. .. Ho has made hirnsolf thoroughly 
master of all firmulic, ... is a very good practical 


' DDa. 371 ( 49 bl ), 12-3-37. 
ir.. The Park at .MiWHOoric { 4 ^1 40 |. 


^ef. Jndutn (^(Jirer.s 

VDDn. 403 ( 432 ), 


. Ti ( 101). •'» pr. 2nd Queen’s, Bolaba 183245. ‘ Built Clover Lodge 

Peyton to SG„ 22 7-41 ; DDn. 643 (.5 ), SG. to Mil. Dept.. 10-1-56, 
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RADHANAl^H 


obsorvor, iviki...]>()S80SS('S a tliorougli knowledgo of all 
that has bot'o done in thi^ dopartrrionl 

1841, pay iiicroasod to Its. 400 fmi. j P77 | and from 
1844 hold indi^poiidont eh. of fd. units : 1850, rot. Avith 
8(1.’s warmost appn‘oiation, with inhMition ot Bottlin'.^ 
in J^ln,f'land. Wrotf‘ for tlu now spa,|>ers, a.n<l paiu((‘.d 
landseafios and portraits { 4,^2 n.7, hif, n 7. 47 5] 

PHlhhlPS, Josoph S(H)tt. l'»oiL Art. 

h. 24 0 12. d. IS 12 S4. 

2/U. 0 (> :il ... Capt. 10 •{ -1!); n t. 24 Il hO; 

lion. Maj. I I a O.j. 

Sou of TIiomaK PluUi]>H, prof, of paintiuL; at (toyal Aoadeiii\ 
{DNB. ), JUid Klizahctlj f raser liis wif’. 

in., Milford, Hants, .‘1(t .’1 4!{, Ania Mutiji, <lan. of Win. 
KevnoJds, and vvid. of Titos. liailiis ilaiiii)f,«»n, l‘»o t'av. 
i-d. Ad(iiser>int>( , ISltO I, 

oO 1 i dO, aj'pd. Assl. llo\ . Sur*\ r. in oh. Tip[>i'ra,h 
rov. rtvy., iiofdin/z: eh. till ora.njod fiirl. on ni'' , Is 2 41, 
From Man'll 1814, t>.> nAztl. dut\ : from 1840 with 
Ordnaneo Dept [ i 7S, i (*8, 347, 3()4, 368, 3013 J. 

FOdTlNdEJl, Fldre.d. Ho. Art 

h. 12 -8 11. d., Hongkong:, 15 II 43. 

2/Lt. 13 12 27 ... lit. Maj. 23 7 30. 

Son of 3 iioiuas iV)tlinu;<‘r of Kilmon', Irrland. and lu p}'.. 
of Sir llenrv | 11. 437 8 j aurl Win. j had two yr. hros. 

(HI Bo. Rst., l)ot.li d. IS41-3. 
ud. .Addisconiix . (at. 

/>:\7k; JJJB. : Bo Cal. d- Ahn. Jsll (323): lloldicli 
{ 402 ) ; havi.s ( 28-) ; Kayi 'n Ilistory aj the War tn Afylum 
ifitan, I Sol ; portrait, (ddta^worlhy (Irani. 

1837-S, on pol. rniHKion to Kalml jind Ih rat in dnLzni.se. 
Led d(‘f( net* of Herat during 0 nio. si hy I'ersians. 

LaUT to Kohistrin, N. of Kahnl, till iiplieaval of 1841. 
Took ])ol. eh. of evaeiiaiiori of Britisli arniy. but rt laimai 
in Kfihul as hostage til! r.'. l< as<‘d hy Pollock, !S42. 

1840, sufnrnttod skchdi map of Ai'g.hanistriii, 
tniK.). 11 1( 4 ), sfiitwin:.': ids marohos in <‘ompii,ns' wdth 
Dr. Kitehio of llo. Mod., and oUkm’ rontos [ 283. 4(>4 J. 

d.. at (lovt. Ho. Hongkong on Ndsit to hi:- uncle Henry 
th(‘ (Jovi. 

P04Md NITER, William, hm. 0th. Vi. 

d. 10 5 70, ( Lst Warwicks ). 

Kuh. 15 12-17 ... Lt.-(7jl. 2 .7 4.7. 

Son of LtCol. Kldnal ( kirweii Pottinger f d. 1814 ) an<l 
Ann his wife. dau. of Rold. (lordon of eo. Down and hm. 
0th Ft.; yst. hro, of Henry Pottinger | n, 137-5 j. and unek.' 
to Eldro'd [ sup |. 

1832, asst, with mis.si(»n to Sind iniditr Sir Henry 
Pottinger ; compiled rna]:) of Sind trom lamtc^s survd. 
by himself and Do I’lioste [ 244, 29(>, 430 ]. 

RADHANATH SICKDHAR2. Compr. iJt 

Sub-^Asst. GTS. 

b. Oct. 1813, at Silcclarpara, Jorasanko, 

Calcutta. 

d. 17- 5-70, at Gondalpara, (list. Hotjglily. 

Cornpr. aiio., 20 12 31; sas. 3rd el. errs., 7 -5-32 ; (3i. Compr. 
31-3 45 ; r<d. lW3-h2. 

Son of Titu Ham Sikdar, Bengali Bnlhman, and t^ld. bro. 
to Srmath, appd. compr. 25 -1 -38. 

Kedarnath, son of Srinath, and neplicw to liadhanath. 


d. Nov, P.»30. !<'a\ ing macimI ‘-(•ms. eld. nariaa! .lyotsena Nath 
Sikdar. .and .1 \ r. .‘a.-.ter, wlose eld. son, S. N. Mukerj:, was in 
1017 enrolled. ;is attorney «if Higli ('oiirt, ('alciitta. 

Iladhiuialh jicver niairied. Iml liis hrci.’.s family liold 
various henIdom.s, inelndirig piuWn. oi' a }vnrt?’.'!j( in oilsk 
the origitial len iin/ pei-islied. !{epnwhi(i ion from tins photo, 
will ap]»ear m vol. \ . 

ed.. Isl., at sell, oi E I'ingn.'i: Kama! Bose, at 48 (’hit]M>re 
rd. ; IS21. adm. to ILndn (7ili..’ Itlli ei.. lisnig fir 1st cl. hv 
18.32. Slnrii((i facrlish niidi r Ih nry It Ko/;uio and Dr. 
.Mollis anal lis. under Dr. Tyl!' rk 

[’3('eled nx-mHer ot K\s., ISh!!. 

I>i(>. noie.s hs' d.('. llaeaJ*’, Mmlrr/i Btr. Pt33, .April ( I »/ 
viU ) and Sejil. ( 2;)1 2 ] : Crahay.i, Aug. .8> j)(.. ih32 ; /7e.v//, 
iv, 21 11 P.t'h) ail {'aleuf ti; pnhne. a.n nc, anto-hiog. was 
• XianI in P.rl.n 

20 12 31 . n.yipd. (’omjir. on Ks, ilO tnn., wilii b 
other sltnhnrts ed' Hindu ( 7 dh | 338 p | 0 mo. lut,er 
;i{)|)d. SufoAsBt. (!T.s., on Rs. 107 . iuiving; idrmidy 
.rt tnieted EA'erestks attmdion | 371 jh 

[/('llV iu..*; t’nileiiCni 15 10 32 , need, Wiiiigii and 
Retiny on journey via Mir/.n.jiiir lo Amarkantak en 
route (o join a])prox. .st.iriow, (Jt. Arr.' [ 271, 372, 473 ]. 
hVoiu Agra, ixfing reporh^das “yotnigand iinharined 
111 eharueler” [ 372 ], joined S(T’s oflice in Miiasoorie, 
and took fd. with Ev«n-est in (..)ct. 1833 . Madi> 
hiiiiBolf usefiil on afiprox. seritas mtross durnnn. valley, 
utking; his turn with the hhx^ lights v^'nh eonsidizrahlo 
sticr*e.ss j 27, 30 Y'. 

For th(' nc.s.t 5 yamrs worked direct iindtu' i^(‘yt(>n 

e, r ]%\(‘r(‘st in I’d. atnl rta/ess on tlx* (h. Are } 41, 52. 
‘^,3 n.2, 80 l, 108, V73 j. Isvens'^l. desei’ilxsl him in 
18.35 its ‘‘a hat‘d\ , (‘tengnMie ymuig man." wiio 
' rerfix'vMl .in exeeialingly gpiod element.iry education 

Ill luat-hemati(\s at the Hindoo ( eihgte, w hit h...he 
has...h;i.d the good smisc* eonsi(lerahi\' fo (‘xtand. ... 
The liiihils Ih' has ae(|uired,..ha\e m.ad(‘ Itim hale, 
acti\ '\ (M»(‘ro(die. and euter{>risin.o; [ viii], 

"His knowd(x.lg(> oi’ Ihig^iAh is ftindn.m(.M}.tal, and 
hi.s jtromineiation iVee from \ ieiotis accent, to the 
extent that it would rt'tpiin' a. delieat/(^ car to dcdoct 
an\' foreignne.ss, IB' lias tlic wisdom to di.stinguish 
th(' .solid w'orth iif the English (‘liaraiter from the 
vv(v;h1s and lielieits wliiefi disiigniro it, and. (‘arefully 
avoiding our v^ict's and absiyditii^s, ha.s eonliin^d him- 
sedf to closely imitating oui’ riygard for truth, integ- 
riiN', and m.uily virtue' 5 > 

Under norma) rnl( k promoted s \'i. 2iid, cl. (o Hs. 14(1, and 
from 7 5 3S to l.st c). .a- R.s. 173. Th'^ lutt.-r {mnnotion wiiw 
liirlhcr rui.s-'d hv IB. IhO pm. from I b 38 as special incrca.si' 
to retain iiis services,. Most ch' tlw otlu r cornprs. had read, to 
tak(‘ up posts as l)ep. (7ollrs. in IB v. Dept., aixl Radlianafh 
had hecii olTcred post a.s sell, i* .'U'lx ir IN'crcst was senoii.Mly 
alarmed at prospect of los-iig him, for"lc’ was lx come, as it 
w'('rc. my right arm in all matters cimn.a'l'Ml with (computa¬ 
tion ami registry oi' dala, and tlx' loss of his Hcvviec.s at ttiLs 
critical moment W'ould he one of the mo.st .severe pr vations 
that could be infiuded on m | 34 ‘ 2 , y/), }'».}, ,p .'2 |. 

Idse.urding the rmrmal inhibit ions of ;i Pralnnan, lie ('vmitu- 
alB' become thorongldy lOuropr'iin in outleiok. Jh' writ s, 
"wluHi 1 Btarted for thcHimalayas I too): witli me .a Brahmin 
cook who died 3 years after. Up to ttiis time 1 was a rigid 
Hindu, hut after 15 days iHung my own cook. I bt'gan to 
take English food. ( 7 ) 1 . EviTcst was at first dissatistiod Imt 


‘ DDn, 57 s ( 17 ), SIT to Mil, Dept. 10 -1 50. ‘^Spelling from antograpl). yj»o.'^sih)y by .lolm Hevtoii 1 442 ]. Mdien 
the Anglo-Indian (iJoll. Himry Louis \dvian De K, ozario ; Ben. Jhr. «(• AB.y 1835 ( 50S ). Dr. .lolm 'f vtler, I w-n. Med. ; Sni g., 
5-10-25. who has given leave to (|U()te. ’ DDn. 567 ( 170), 1 .> 51. DDn. 321 ( 113 4 ). 20 1 34. " IB port 183(> 

(164 ). DDn. 348 ( 207- 8 ), 2-5-38. 
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BIOGRAPHICAL 


afi<Tward8 adraittf'd rnf‘ in ins own Ubit ”. and lator notes tliat 
“altliough by birt'; of tho ?}a('er<lotal order, ho is by por8iifi«ion 
a I’nitarnin ’ | 3p^, j.ji |. 

Amongst tlir poHsossion.s now held by tho family is a copy 
of Ever. St'> 1S47 Acmitvl nf.,/r,ro Sn-'tif,ns of Uu Meridional 
Arc of India, on the titir-page of wliieh is insorib.nl : Balm 

Hadhanatii . iVesentcd by the (Court of Diroetors of tlie 

faist. liujia (’(aupariy, m at know hnlgemetil of' Ids active 
participation in tlir survey” | no |. 

There IS jdso a itdter from Everest to Ids lather, dated 
Dehra In'm. :? 7 |(t : ‘ Srijnlh Tituram Sikdar, Mahasai ; My 
dear Sir. vonr son Itadanath Sikdar lias a,j>pjieti to me for 
leave to proceed to i\!e.-nit to rnt'ct you, and 1 have con¬ 
sented though, in truth, he i^in be but i'll spared at the presem 
moment as...lie i. one ol the persons w hose ajii is most jrnjior- 
tant. [ wisli 1 could liave p<‘T>maded \ on t(» i onie to Ih hra 
i)im„ ... iVrhaps yon will yet be ind’ueeii to come, havmy 
already journeyed so fir on your wiiy (<» 1 lu' bol\ Iknlrinalli. 
which IS visible from my house in tit'e hills, toeether with the 
whole rariye of the mighty tlimalayn j | yj, } p>r h 

I 84 :k witli t,iio rof^t <»l‘tho StTs fd, .dlieo, Ibulharnitlt 
Miovod front Dohni to (diieuttu, n.rrp dnrinp \o\ . | ^70 
n.2 |. ;\{t(»r hA^mestV deparlnro lie wae iMjun.lly 

truHtod hy \Vaue:lj, tin* now S(,; , ;in\onp-.st his inont 
important eontrilMit ions to tine di'pl . IndiiLr tine pro- 
j)aration of tln^ first odn. of tho Af/.r. 'Vaidcs. 

Contrary, housoeu'. to sngtreestions made, in* had 
nothing to <lo with t!i(‘ comjms, uhndi <bderininod 
tlio posit n HI and heioljp tlio liighest inounta.iM of 
tho W(H*ld, now known as iMount Kvumost. Olheial 
records elearlv show that thoso eomps. were <*a.rnod 
out at |bdi?-a Dfm, aftiM- Ihidhanaths transfer to 
(.Calcutta in I S 4 h to hold <di. of tin- eornp oni(‘c tln'ro. 
ddio sfor\- iKdones to another Nolurne, 

HKES, \ mrent Louis ( irt, 40(1 ). (’onifir. A Sidi-Asst 
I). Kcnio, Sv\it/,('rland, c. 1 1 I7h4. 

Cornpr. lo A 2d; :as. 2\ A-2d; leave to Europe on me. 
18:11- 2 : ch. SCO. obsy. KM -.V) ; leave to Mauritius 1.S41) aO • 
nd. on prrision t) Id :,2. 

m.. ist. Calcutta, 1’ (I iV,, Sophia, dan. of tin' late .1. B 

PhiHkcr, 

rn., lind., Calcutta, 2A 2 3S, Eliza, dan. of tin* late dames 
.bm(‘.8, of Ireland ; she d. liefore Mfiy. iSoO. 

Father of W. Palmer Bees, who m.. Calentta. 29 ILAI. 
Miss Mai V .Ann Alalloek. Nothing knov^■fl of c.onn«‘etion v'l if h 
\ . Rcch. asst, to .Me.ssrs. Carr, I'agore A Co., Brokers, Calcutta, 
who d. 184,7, aged .‘If y. ; :C7-47, a ricfdicw was preparing for 
svy. o.vmn.; :iOd! 52. d. S. Rocs, pr. son or neph.. empd. at 
Dacca Coll., not rereld. for ch, obsvN 

Arid. India. 1S2E and cmplovcd as tiilor of maths. 
Dev(>IojM‘d chorea, witii jiartial paralvsis of face. Said to 
have lost lbs. 4d.ddd In failun* of Vb .ssrs. Palmer A Co 
f m, 471, 403 ]. 

Eel). jS.di, granted leave to visit Switzerland “to b«* 
absent, for two year.s, or .such less time as may be sn/Tich-nt 
to rocstabli.-di perfei’tly fd.s health, and to dra\v ilnring his 
abaoncf? one third of liis salary, tin- remaining two thirds 
lH‘ing paid to a coinpeicnt substitute, ... it fieing nnd(*rsio,»l 
that m case ot his «iemis(‘ tlie allowance wall (H-ase’-'. 

(ieorge Logan was eiiqa.ged as sulistitute for ,3 y., in provide 
fV)r possible d<4ay of K-ss’ return ( 434 j. “ATr. Rees returned 
however, within the ))enod of 2 y^ars. ... His In alt h has 
not, 1 fear, lM‘en restored, in which cas(;...(,e <a.M L- hut 
partially efficient. His expectations, very nalrirallv, an- 
that at the exf)iration of :i years he should come into... his 
full salary, Bs. :iOd pin.”, the share drawn In’ Bees up to lAd). 

IHH4 being Rs. i:id onlyS [ 37 y 37re-So j. 

He rofimod <dTer of aoeg. fd. offieo up country ou 


lacrortsed allce., and continued work in the comp, 
office at CalcutUi, liolpinK in tfio t,raining of the Bengali 
coinprs. and, from 1835 , taking full management of 
daily time-signals [ 114--5, 339, 439 41, 375, 381^ 
4f)2 ]. 

In ls:ts, when Radhanath Sickdhar had asked to resign, 
SC. thought of bringing Rees up eountry, though h(^ was re- 
luc tarit to do 'o | 34.- j. 4’o EveresCs great relief. Kadliariath 
:igr.‘ed to stay and in thnnkiiig Bees for his willingm>88 to 
move h(' gave jiermission to (k dieab' to him a small tChnical 
pulm.. ‘Ml my name (*an .vdd any eretbt to tlie wu>rk”'k 

R“es never neovi'n'd from his phvsii.’al disability, nor 
was lie evvr go’anti d any inereas ' of pay, which rvmained 

lb was, however, allowed in 
ls:i.> lo takt* up (v\fra work as prof of matlis. at tie* Hindu 
(oil. undt i th'- Education Depl. on salary Bs. 300 pmC 

.\fter .sanction of p« nsionC .*{()-7 52, ham led over oba\ to 
« !:. eompr. <» lO 52, ami sailed for Euglaud bth NAo . 


LfiN NN ( 1 AIL’S Oljfv ), Thonuis. Bon Jongi’s, 
h. IS 3 12 d. :M 85. 

2/Et. 4 II .. Capt. 4dl-4b; nt. as Hon. Maj. 

I 1 54 

Son of Alexand. r Benny .Tailyonr ( 1795 1849), of Borrow 
field, eo. Forfar, wfio added surnana' Tail\onr to that of Benny 
mlSObon his mothrr’s death, .and Elizabeth hi.s with, dau 
of Sir Alex. Bamsav, Ikirt., of Ralmnin. 4’he familV had 
posvssed the Borrowlield estates sineir 1015, two of the*name 
being amongst the Soteh h.iroiis who s’ul.'inittcd to Edward f 
in 1290', 


P'-iiL most of Ins early Id in I'raiua , where his mother 
liM'd on Hceoimt oi her health; went U, sell, at Tours, 
e<l. A(ldi.seorub. , 1,S2(E9; Chatham. 1829 .'H. 
m., 9 0 47. IsabMI.i Eliza, dan. of .Maj. Adam .Vtkmson 
ol N(»tlhuruberlan(l; iolded narn- 1'ai!y()ur 10 II 49. Eather 
of IE VV. and 'I'. F. B. Brnny-'railyonr. botli re., and good 
cneketers. I In latter si rvu'd vvilb Survey of India 18SS-1920 
Conolly ( 88/170 ) ; Hudson, iv ( 2.30, 004 ), 

He signs hiniself before 1849 . 



Arrd. India 8 .3 31 after a few weeks with OS. in 
Ireland; 2:i 7 .32, ajipd.- juur. to Waugh- -Asst. 2rid. 

cl. GTS. [ 3, 114, 353, 473 J. 

Nov. 1832, bTY Calcutta with Waugh to join 
Hosscuirode’s piarty on Gt. Are, survg. route via 
headwaters of iMahanadi and Narbada rivers nr. Amar- 
kantak f 121, 270, 354, 473 |. Starting svv- at Sher- 
ghati, 23 12 32, tlayy reached .) ulibulpore 1(> 3 -33, and 
joined Rossenrodo at Mao, about 80 m, s. of Gwalior 
I 24. 354' 372 J. 

Sjient rains at z\gra and raised independent parties, 
Kenny being allotted the Amua Mordl. series [4, 67--8! 

7]^ t,o run n. through Banda, Cawnpore and 
Lucknow. 


Mrom lUdhauath’s Diury ; DDn. 542 (300). IS 5-52. -Modern 
M)l>n. 200(48), 0 1 ,31. ’’DDn. 280 (.72 4 ), 24 8-33. 

Hm. 104/8. one third of salary. • (kniniy fooihiZ, 1804*. 


Bej). ScpC 19.33 ( 292 ). 
•DDn. 348 ( 207-8 ), 2 


DDn. 472 ( ILl H ); 642 
5-38. 7 DDn. 502 ( 452 ), 
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Loaviiig Agra UO II 33 , rearlied starting |)nint 
13—1 34 , and afliM’ s\ic(*<‘Hst‘iil srhhoii l)n)ugld his f>Hrty 
into rneeHH qrs. at ( Vvwriporo, ! 7 34 . 

Evcn'.st tiu'i) AVs'Hi'rh aint Itcnny tor promotion to Ist 

tl., hotli bi'iiig ‘‘rop|r-t(“ with /oal, chaasion, and onragy, Thoir 
maniK'iH arc most (snirb'ous and ooneiJiiiting. ... '!’1 h\v arc 
<‘Orn ct ol)Ht*rv(‘r.s, have ;i vast, dral of jndgciuriit and good 
BOiiHo, arc al)!c and tasty draftsmen, and Imvc a tnarked and 
decider! talent for mat lumiatical knowledge. J conceive it 
to l)e a great piece ot good lortune that I liave Ix eii enabled 
to meet Avitlt g< nt{»mien of this sta,m])'‘\ ddiev were both 
proinobsi to [Is. (ds from -M S-34. 

After starting his ])nrty (»nl agniu 13 10 34 , Kenny 
rep(.‘rtod a.< k)ehra. Dun to join in uiraMst. of base-line 
i 5- J. n.tid rejoined Aiuua Serii^s (airly in dune 
b(ftw(Mvn (Vu\ n|)OT‘e a.tid Lnekiiow. Wdlt ('ims. Lane 
he laid out triangft's te> n. liordtu's of Oudh, hut was 
not ;dl()W(‘d to close' thmu ou the footiulls within 
Nepad hordfn. 

Duiang IS3i> helped in design ,ind bnililing of Christ <ih. 
nave and tower in Mussoorie; th(' ehaneid and transepts heing 
added in 1803®. 

Ma.de good progryess on Ainua S<M-n‘s during l 8 !ftV -7 
with building o(' tow^ei's and liiud obsns. | 85, 150 60]. 
(?allrxl away for iraeast. of Ija-si^-Iiiie a1 Siron j | 53 11.2 J, 
rejoining party 1 3 38 for Dvo months. May 1838 
dtUed to I>elira Duii for w'ork on (ft.. Ar<' wineh was 
to uceujiy iiiiu tiie next tliree seasons [ d'-)! |. 

Le;i \ ing Armia series nnd( r eliaiye of xMiirjihy, took lindhon 
partv^ s. to Sironj. wlien , 34 I 1 3s, h(' lonnd th(‘ indortn- 
na,!.»- Miilheraii in state ot insaaiity j •)', j. Lroni here he took 
up ri.-'ohsn. of triangles wlijeti Ivvi-rest had ohsd. during-; 1824 s'), 
working s. till he met VVaugli alout. 20 m. of id!i(;hpur 
i '/• A'lL 173 !• 

Work on Armia serii'S ho.\ ing now Ix'en eongdidaxi 
"die part y wois svvit(“h(’'d to iftidhoji series after rains, 
of 1!)30 Afti'f' starting tlmm off under Murphys eh. 
Iftouiv joined I0\'er(‘si at Ka,liana for obsn. of zenilh 
(list, repi'ating tin.' ])rog;:ra,]rim(' at. Kalianpnr the follow - 
ing si'ason. 1840 1 , and talcing': first (;\vo \v(.‘ek*.s obsns. 
wdiifst Eventst. wa.s ill j <)(> 100. T03, 350, 337]. 

.Aft(‘r rains of 1841 , inai’elasl from Alussoorie to 
Bidar t/O assist in moast. of new ha-sedine [55 6], 
rfdvur-ning jo Ikdini 1 4 - 42 , wiDi all fd. warrk on (.'jlt. 
Arc sncci^ssfully (“oneluded. This rop(>a(e(l mareli 
ha(*k to the hills in t fa' days Ixdon^ I'ailways inwolved 
('jrion.nous wastn.c;e of time and imr^rgy^ Init was (issen- 
tial for restoration of lumlth, fiirhisfiing; of (Hpnpment, 
and compn. of results in mutiial co-operation, ddie 
double^ joimnyy between Debra, a-nd Bidar w'as not (ess 
than 2,000 mil(?s f d2. 173]. 

Oct. 1842 , n-Humed eh. ef Bvidhon Hcries at M(*end, but 
called to mil. duty with Army of ReHerve, being posted lis 
Fd. Engr. at Fero/epore j 337 |. On Fverest ’s strong protest 
was ri'lcased in firm' to rejoin Bndlioii seri' s 10 2-43. and 
corapkted ohmiK of n, s('{’tion through Moradribad [ 04 ). At 
end of th(’ rains, on ninn;h of party down to Allaliribad 
to start work on Maluncha meridian, iuspeeted Karara Series 
under Siiortredc? Ixifore being once mort^ called away to mil. 
duty 1 460 j. Overjoyed to b(^ j)ost('d to Gen. Thackw’cll’s 
Cav. div. in Gwalior, and to s(‘rvn' at the battle of MabaraJ- 
piir, 20-12-433. 

Rejoined party for 2 mo., taking furl, from July 1844 . 
Whilst in England assisttMl in comparisons of th<' standard 
“B” bar and scale [ 47-8 ]. 

’ to Mil. l>pt., 15 S 34 ; i)I)n. 280 ( 151 ). 

♦ DDn. 284 ( 350-1 ). 


Rejoined gts. No\ . 1847. Apifxl. Astr. Asst. 1849 
and continued a tower of stnuigth to tb(^ dejyt till he 
rt^sd. 1 1 -54, having sucixk to family estate.s j 3 t >8 ]. 
'JMu’ougliout his S(‘r\/ie(> lie had shtywri hirmself a soimd 
practical geodesist. Like ICvi'rest and Waugh lie w^as 
undefeated by difticiiltir's, being at. all times ready to 
(overcome tliem without sa(';riije(’' of prex’ision [ 44 , Sq, 
319 , 380 ] 

IMfdlAKDSOX. David. Mad .M(uL 

1). 2(> 12 ]70(). d, Moulrnem 31 1 46. 

AsMt. Smg. 9-5 23 ... Sury. 20 7 3t). 

MRCS. IS 17. 

,Ian.“ Lei). 1S31, under direetion of RcMdi. at Avu, kept 
roiib' »\y. of journey by road from A\ a to Kindat and Manipur 
frontier j , joo ]. 

1830 7, being Surg. to (Jornnr. in EeiniaNenm, suivd. route 
from Moiilmein to Mandalay througli Kurenni | je'.j > j. 

lS3S-3!b witli Maeleod in eh, of niisHion froTn Moulmein to 
Ikiidmk via Cln ngmai in I'pp r Siam j go \- 

ls3S-4(), As.xt. Lomnr. Moulnu-in. 

U 1 (i M V, Ifeiuw . fh'M. 17ngrs. 

h. Id 5 I 1. d. 14 9 81. 

2/id. 12 lV-29 ... Col. 12 3 01 ... (k'n. 15 8-78. 

Son <d .[orteph Righy, solicitor of London, and Elizabeth 
his w ife. 

m., Staim s, 3 0 -33, (Georgia,na Emma, dan. of dohn 
Reynolds. 

ed. Addiscomlx' I SIS-9. 

Conollv ( 88/109 ) ; llodson, in ( 057 S ), 

.March 1831, ’'.vitli Western, attd. to CTS.. and joined 
Oiliver on Caleutla Longl. Seritss nr. BurdwalTi for irifitn. 
1 a.i'b 471 i' IS31. afier “'violi'nt atta-ek o)'dyse ntery 
granted t-a ve lo England on me. and did not rejoin svy. ! 308 J„ 
IS34-5, Asst, to Carr. I'ingi'. Ft. Wm. ; eonstnieted liyhtliouse 
at Fal.se IM ,. <)ri.ssa is30 i pv; 

IllN1 >. .birrx's Natliani(‘l, Ben, Inl. 

h. 24 I ISdd. kd. in ndiaavt from 
Kabul, (kyidarunk. 13 1 42. 

Eiw. 3 ft I 2ti ... (’apt. 23-D-4L 

Son of J.ames Nathanh 1 Rind, Ikm. Jid, j j. .pSi ], and 
Anne his wife ; pr. eous. of doctor namesake | .[('t J, yr. bro. 
to Win. d. Rind ( 1800.09), inv. est,, .Mu&.HOorie. 

m., 20 12 27, Mrs. Manan Rose. 

10 7 33, as Lient. in Piiuieer Corps w'rifts to SG. from 
Bhadraj ; ‘'Flaving expcriencfxi very eonsid(Table diiHeulty... 
in tracing out the line of road from...the Biidraj mountain 
towards the river Jumna [ in, pk 5 j, partly owing to the 
steepneSvS of tii(' dells, and partly to the in-egularity of tiuy 
mountains, ... w hieli will not admit of tlie (‘yi^ marking 
points to work on, the progn-Bs. ..must naturally greatly 
retardral. ... 1 ...respect fully ncommeiid that a small theodo- 
lit(% togetiier with a perambulator, Im- granted for this pur 
pose. ... As you are on the .sjioi,, and hav('...mfijH'eted the 
progress of the work, you will, 1 hav(' no doubt, statr- your 
opinion as to tlu- nf eesHity of...the instruments^”. This w’as 
the exUrnsion of tlu' “pioneer road” whic'h formed the n. 
limit to Everest's Park estaU' ( 43 <i -40 j. 

4-11- 33, app)d. oflg. Asst. Rev. Survr. Suhuswan ; 
4 4 - 34 , coiftirinod ; Feb. to June' 1834, wdtb Sabaran- 
jnir 8 vy. vuidor Brown [ 214 , 219 ]. Fraser reports 
from Bareilly, 15 5-35, that ”when Lieut. Rind join¬ 
ed me in Juno last, lie appeared to be acquainted 
witli surveying in...theory, [ but ],.. little practice... 
[ ex(jopt ] use of theodolite and comi>a 8 S, and of Capt. 


* Rambler ( 17 ). ^mentioned in (bspatches of (biii-C. ; 00 go.. 4-1-44. 
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Wrougiiton/s survey iunmi j iSo J, which lie fuui 

boon iicciistoniCKl to und mjiiiHjjrtxi with noatiioss 

and hicilitv. ... Aiiparontly imsty jii tcriifKnMs not-so 
witJi nutivf^H in reality’’'. Was an indop(Mident hd^ . 
«vy. during fd. season IS.’M 5, hut ivjoinr<l Frasor 
Marc h lSd5, and took eh. of kliiiftraJi sv'^s\ 

]>(‘c. 18^5, cIj. (»i p(,v 8v"v. ( Jorakhpur ( wc. ) till 
recalled to mil. duly Xov, 1838 f 2 1^, 2^5, [. 

H h\ 1), Janu's Nafhaniel. |{eii. Med. 

b. 16 10 1793. d. atsoa, L>7 1 40. 

.\F.st. Sing. lM) II 14 ; Slir^r. no ; iiiv. rHf . L»3 (i 3(P. 
Jim. <)f Mal((»lm .MarNcil ( ISO? 03 ), Hm. Mrd.. .tmi 'Hiok. 

( 1790 js:>l ), Un. Mrd. ; ])i. ni phcw of .hirm t^ Natlianii l 
iicur., and thc'ndorr Int «*.on.s. oi iniantrv nanu‘K{iko j .10.» I. 
CVitwford'K U(dl, l>. 710. 

pr. about 1821 2, ap])d. Supt. (Joxt. Lithce I*r(\s8 
Ht ('alcutta, and “ably filled 1 he sitiiat iorr’" (ill granted 
6 mo. leaver on me*., March 1840 [ yi2 [ 

OI) to 0.. 28 7 43 ( 12 ) liis all('e.s. had bc'cn -xei^ 
large ouing to his [K*cuhar position as (he introdu(*er 
of lithogniph^" into India”. 

HFrCHlK, David. Do. Med. 

h. 19 7 09. d. 28 0 66. 

AfiHt vSnrg. II S 31 ... Sing. 21 1-40 

, ,, i‘Ki. 6-4 62 ; ret. i 4-66. 

MHlo. 113 (30 ). route .svys. in .Mghrtnislaii with Kkln-d 
lottingcr, who corni.ilcd niap [ 2Sy .p,, ]. GriiTith acknow¬ 
ledge,s hiK lielp wiOi hot. ('Oil. d(‘.seri})ing him hh “the com¬ 
panion of the justly (H'lt'hnihMl iVlajoi' lN)t4<incr(’r during his 
return hom Herat via 3homunMH,..alKo...l>et\v(M (t iN'shholak 
and reshawur. ... Dr. Ritchie i.s /unpjajated wiOi route hui vc n - 
ing. In this and his know ledger of hot an v he poHsess(‘H two 
rahiable nuiuisites of a traveller^”. 

KTVEHS, ilarry. i3o. hhigrs. 

h. (vupe'town, -4-12 21. d. 4 12 88. 

2 1a,. 2-6 39 ... (Jal. 24-10-64; ret. as M.-Gen. 

Son of Harry UixaTs, Giv. Goranr., 3'w(‘IIen(iani, fW 
Town, 8A., and Gharlottc Johanna dau. of P. L, ChKde and 
wid. of (V)l. H. Oimphell. 

ed. AddiHconihe. Gonolly { 10()/1 Id ). 
iO 6 -42, on Jacob’s nu'cln ap{)d. by (a; in m 
anticipation of fJoinbay orders, 2iid Asst. (vr.s. ; joined 
at Poona from Dharwur, 9 -8 42 [ 74, y^cp-tio, 448 ). 

14-12 -42, took cii. of work on J3o. LongL s^mes, and 
9-1-43, assumed final cIj. before Jacobs departure; 
2-5 45, promoted 1st Asst, (jts., holdingch. Bo. trgn. 
till furl. March 1853 | 73, 309 10, 368]. 

ROr3F71ITSON, George Henry. Ho. Inf 
h. Demerara, wt, 1 1-13, 
d. Aden, 10 1-62. 

Gapt. 12 4-4d ... lit. Gol. 20-4- 59 , ling. 

Son of Janiefl RoG'rtHon. Registnir of slaves, Dernerara 
and Maria Gatharixic .Johanna, Jiis wife, 
t’li.; ADC., 1859. ob., 'I'Jtc Tiftirs. 21 2 62. 

23 11 37, appd. Asst. Rev. Survr., iX'ccan : 0(4. 1840 
to rejoin mil. unit for active sc'rviet^ ( 2 p), 30(» p>r) ). 

1841 2, with U Messurier on .sv3^ Kaldt to Sorimiani [ 284 ]. 

KOHEitTSON, .lames Court . Ben. Inf 
h. 15 9-11. 

Em. 18^7 32; hieiit . 3 -10 40 j 


hill, (.n nu .. 22 4 41 ; name removed, 8 12-41- 
Son of Harry Robertson, ch. clerk of Biillot Om(M% 'Prin 
Ho., and duliu his wife, wid. of Ghas. Penniek. 

1831440 Raipur U> Sambalpur 

BVVP] 8 . I'liomas James Mad. Inf. 

I). 17 7 05. d. 1-3 75 . 

Eon. s i 2b ... Gapt. 29 9 37; inv. 1 6-47 ; 

r(‘t.. 1- 5 49. 

Son (>1 bt . Gol. Geter Thomas Itvvi's. 

i> V ‘b 3 2 S ; Julia Louisa, yt. dau. of 

It. lb < olcbrookc, SG. ( 1 ; 3,0 <, ; H, yS(,> ] ; Hhe d. of sunstroke 
nr. Allahabad. 9 6 57, aged 45 y. 17 d. 

Allahabad, .31 3 60. ( h'orgiana. Eliza dau. of Gapt 
Gnilui, Mad. Eur. 

7 7 40. uppd. Hsst. on Hdhd. svy., liolding 
cli. till reliev(‘d liy Merland nt elaina 28-9-40 f 256 ]. 

Nov 1840, ti» ch. Xellore svy.; MMft 29-10 42. 
‘U'diued In rejoin mil, unit., handed en’er 28 2 43 
f ~’33. MyH ], 

Nov. 1S47, Madras, baving wde and S childnn, found 
inHolvi nl for Us. 52,0(MI; awarded otk' year's impriHonmenf. 

SAGfk William. Ben. Inf. 

b. 7 2 1793. d. 25 5 (>4. 
bus. 13-12 09 ... M (;en. 1.3 3 59 . 

Son of Jobn and bli/abetb Sag(>. 

m. llannali H lio d. J I I I da ; lira..in-law of Wni Seller 

Hodson, i\ ( 2 .3 ) ; Gankridge ( 19 ). 

1829 .it). Lx. Oflr. rwo., Bjnapoix' and Ikmart'S. 

MKK.. 1» ( no ); a-l ( no I ), nia,,., nf eoal in Palaman 

With geol, s<‘rtion.s. 


S.AI-wl?, d lrnmas lj(*ini \. 

b. 8 12 14. 
2/Lt. It) 12 3tt ... 


Ben. hkigrs. 

<1. 13 12 1903, 
LtG’ol 


eS ; ret. as Hon. 

V- CO . , , Col. 23 8-59. 

fiiebard towlishaw Sale of London, soli(;itor. and 
Llizalx'th bis vvde, dau. of Geo. \Vyi\ of Of)orto, Portugal. 

m. lA)ndon, 7 9 48, Maria, dau. of G. RavenhilJ,’ of 
Manehester. 

ed. M (‘fitminshT. 1823 9; AddiBcombe, 1829-30 ; Chatliam. 

Jhf>i, 

G'Onolly ( 88/177 ); Hodson, jv ( 5 ) ; GlT., n f 8 j j 
1832, with S iM. l)(4hi ; 1834, Sbekhawati expn • *1834 5 
wurvd. Agra and Muttra laints. 

23 11^37 to June- 1839, on 8 ylhet-AK 8 am rd. ; svy. of road 

‘blintia to Gauhati, Mine 

J/7 ( 8-107 ) } 204 |, 

SANDERS, Arthur. Ben. Inf 

b. 9 8 12. d. 19-3 95. 
bus. 10 12 30 ... Lt Gul. 29 5-57 ; 

r, as M Gen. 31-12 4 H. 

f uComdr. Kic. Mar, and Rosetta 
hortimata \hille his wjk^; bro. to Edward f 405 ). 

(?fi. AddiHconibe, 1829-30; Hodaon, iv ( 13). 

Afghan War, Army of Indus, S(q)t. 1838 to April 1839 

Offg. DAQMU. ^ ’ 

Bur. 22 -4 40 ( 2 ); to oh. Utho. Press, salary Rg. 
100 , after death of Dr. Rind, l)ut attd. wiGi drawing 
branch to soo. ; 1845 , DSG. reports that -Jithograpliio 
press is distinct from tliis office, and under eliarge of 
Captain A. Sanders, of the Quarter Master General’s 
Department®” [ 313 ). 

f 'nUI” '‘"'1 «™- I>oPt. during abstmoe 

of DS<,. lor one month ; 1847 still in eli. PreHH. 

DQMC, at Gresdey.. GalcutiM, 1852 8 . 


‘ NWf*. R,^v. lid., 8 !r 35 ( 40 ). 2 

23 2--42. ‘ DDn. 458 ( 173 ), 1 12 45. 


Dir 


d J./u l!^35 (218). 


‘‘ Jicc.. 17 6 40 ( 15 ). 


Griffith ( xxix ). 


HOO., 
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SA>fr)KI<8, lOdwani. Bon. Engrs. 

I> l‘.^ 1 01 k(l. lu action, 20 12 43, 
Mallarajpur, (Iwalior. 

Kns. IS r> 21 ... Maj. 28 ; lit. Li Bol. 12 0 43. 

l)ro. io Arihur ( ]. 

( .'onolI\ ( SG/J22 ); Hoilsoii, iv ( 13 4 ). 

(It. 

IS34 o, Nhckliawati cxpn. 

Al'^haii War, 1838 42, with CIuik. North of tio. 
wiirvd. rouU; Kandahar to llrrat, 1830 ( 2 S 2 , 4r>v> 1; asHtd, 
Griiiitb (Xilhatui^ ])!ants, hut (‘oilu. “wan laarly (litinly 
dcHtroycd in (u-oKHinj,': one of th(' rivt’-rs''’ [ 4.^7 ]. 

1842 till drath, Di |). Mil. Set-., Mil. 

SUAKhiSPEAl^. liicluuoiul Campbell, lion. Arl. 
b. in India, 11 o 12. 
d. I ndor(‘. 20 1 d hi ; Ml. 

2 Id. 12 h 28 ... Ltbol. 27-S-hS; 

Ul,C(3. 28 II .»4. 

Sou ol' .lohii Talhot Sliakf , itrs., and Emily hi.M u ife, 
dau. of Richmond 'riiacloray ( 1781 ISlh), ito.., father of 
the novelist. 

m., .\era, .7 3 44, Marion Sojiltia, dau. of (1. R. 'riiompHou, 

IK'S. 

ed. Chat (erhoust' 182.3 h ; AddiHcouiht\ 1827 8. 

Kt., 21 8 41 : OH., !8(>0. 

; DJIi. : lIodHoii. IV { f>0 1 ) ; Jim, P <(• vi ( 2»>7- 
317), with jiorirait ; Colesworthy (bant, [Kirtrajf ; atith. <»f 
.1 Join ncy frftni IJt ral to OrmJturfj. 

dan. 1837, appd- AhhI. Ile\7 iSiirvr, witlt Fordyco's 
|>artA, Corakhpur (w) ; Au2 to Oct ., leav'i^ to 
< 'alcutta. extondod to 3rd X(*\'. owing to ‘binuKually 
[rrotra(d<Ml vov^agt* of tbe sloamor. ... 'Fbo average of 
tln» voyago.s from Calcutta to Allahal)ad is gtMiorally... 
21 (htys...which would liava' cnalilcd me t.«v macb my 
destination by tlio Ist ])rox.“'' [ .170, 3t)2, 3O8 |. 

Se|>t. 1838, ap|)licd to rejoin ins mil. corfis ; witb 
.Army of Indus arrd. Kandaliar, 28 4-39; with .fames 
Abbott and IJ’Arcy Todd, making svys., arrd. Herat 
1-8 39. W’l'ites S(>|)t. 1839; 'A'on will b<‘ surprised 
after IIkj disgust 1 liavc sliewn for suj*\'eyiiig in all its 
lirancbes, to liear that 1 liav c undertaken t he survey 
of tbe valley of Heraut [ 453 11.7]. ... 

“23rtl. S('y»t. The people of tile valley look upon me as a 
harm less maniac, who has n curious luvhit of dragging a (diuin 
about t he country, looking tlinuigh a loorbine' , ;is (hey an' 
pleased to (^all the tln'olodite. ... 

“IHth Nov. W(‘ have a ph'asanf party here, wit.h e.om- 
fortabh' (juarters, und...hog-hunting close at hand. 'Phe eli- 
matc is d(*lieiou8, and 1 ha.vc...suirieient employment, .so that 
thi' (‘xchange from tlic Ib'vciuie Survi'v of Kindoostan is 
d(‘0id(*dly in my fax'our. ... 'ITu* surveyiag has irnwh' me 
aequainbal with the valkw and the natives, and., eiiabh'd m<‘ 
to pi<‘k up th(' languag(' without much trouble*”. 

Dec. 1839, with fbirnes Abbott (tn jxtl, mission \'ia 
Kabul to n<vg(^tiato releasi? of Kussian |>risoner.s 
from Khiva, (jarrying despatches, and reaching 
England 1841 ; knighted on arrival [ 283 j. Bctnrned 
to Bombay 11 10 41, via Suez. 

d. of brochitis whilst aug. Central India. 

SHEHWILL, Walter Stttnliope 

b. 31 8 15 d. 20 3-90 

Kns. 11 G 33 ... Maj. 2 4 59; 

ret. afi Hon. LtCob 31 12 t»L 

Son of Markham Eeli's and Lucy Maria Sherwill. 


m., (Jhazif)ui-, 24 2 4.7. < ’reilia, dau. of d, M. Hill, Comiir. 
of Rort Eli/.alM th. s v., waid .md sister-in law of .\. (I. Heyland, 
Hcs., judge at Cliazijmi'. 

(d. AddiH(oml>c, 1831 3. llodHon. )\ ( 74 ). 

27 7 38, a[)pd. AssI. Ihn’. Survr., joining ('awnpore 
-s \'. from Moshangabod ; 10 3 40, leax e on me. to 
t ape and n.sw. till ndiirn t(^ Bombay 14 11 41; 
rejoined .svv. at .lalaun. and from 13 G 42 to Juno 
IS43 lield eh. Biluir, or tbiya., sv\ . m .St< 4 >ben ’8 
absen(?e [ 184 , 340 |. 

Erofii 1844 held clc s. div. r(‘v. svy. from Sluihrd)a<l 
to Biri>inim, constructing vrduable geol. ma.ps | 12 
362 , d '>-7 () j. h'rom 18.51 ('omnr. for rojidjnstment 
of tbana and loca.l boundarif's, and from IKT)!) Prof, 
of Svy. at Sib])ur 111 addition [ -’ 2 (p 233 , 3 ()S j. 

Frerpicnt <;ontril)ut()r to JAKE. ; left many attractive jxHi 
and ink .sketches of .s\'\ . life j in. 34.7 ; iv, y)k 18 ]. 

SHOIITREDET Uobort [ 111 , 502 |. Bo. Inf, 
b. 11L 7 01. (1. 25 11 6 S. 

Eiih. 4 1 23 Li (7)1. 12 10 -57; 

VOX. ah Hon. M (ien. 31-12-01. 
Son of Kohert Sliorlreed, sheritf substitute, of Jedburgh, 
CO. Ro.xhiirgh ; bro. to Rringlo and Wm., b(jth ol lien. Ini.; 
and of Mary who m., LS34, \ )v. W. S. Memes (4G7). 
ed, Jedburgh gr. sch. and Edinburgh High sch. 
m., Allahjlbad, 19 I 44, Clara Ann, dau. of Geo, Channer, 
Auth. of IAHjarilJnnk ']'(it)h's, 1844 ; Trarvrsv 'J'abU‘ 2 S^ 1804, 
<»b. notice liAS. ( inv ), wix ( 120-1 ), 12 2 l>9. 

Kli.AS, 

1824, ap])d. Asst, Siu'vr. Deccan Svy. | m, 126 ]; 
LS28, to cl), trig, svy Bombny under DS(L, Poona 
1 jii, 130 t; iv, 2. 72, 127, 240, 327, 35J, 383 J. 

22-4 31, tr. to control of SC. | 14 , 3 b, 344 ]; i> 6 r- 
missioji to visit SG. at CaicutUv retiisiHl by iio. Covr. 
i 358 J"*. After stuircbing questions h]v(n-(‘.st found Uia 
work of very jxvor (juaiity, not in any way coiifbnning 
t(» GTS. rules [ 47 , 3 b 7 r 7 *b M 4 ’ .J37 44 ’"^ J* 

Corr. continued lor more than t wo years witb grow¬ 
ing ill-feeling, wbicli rose to indignation on .Everest’s 
part wlien be found that, from Oct . 1834. Sbortrede 
liad bei^ii empd. on rev. svy. work lor the Bo. Govt., 
having obUdned appl . of Wm. Jacob a.s asst, for trgn. 
from Dec. 1833 without notice to SG. [ 4 , 73 . 359 ]. 

“Ill 1834...he was appointed to (\amine...an exbmaivB 
Kevenne Survey and Asw .sHment of the* IX'ccan, in...which 
it wa.s beli(‘v(‘(i tliat great Irandw hml bean committt(d 
j 233 -bj. ... Rutin civil rluuge^ of a district wliieli luwl long 
l«-fn in disorder , w ith...[)ovver to eo ise t he rates, ... he 
lowered, tlie a.'^se.Msmrot, and inen-aKod tlu' revt'iiuf, ami ill 
file courKe ot two v<.‘ars brought 4-9,t)tM) aer(*s...int '0 cultiva¬ 
tion on moderate Iv mcri'asing i('a.‘^('s'‘ His report on 
Pringle’s aHKint. and .svy. h d to inauguration of regular HVy.s. 
under (Joldsmid and \Vmgate [ 23 * >, 3 (>< ) ]. 

Whilst thus t'lupd. ‘‘la; had a dangerous illiH'ss, and before 
the end of his Mok U'CA^e, on the Kudden death of the Mint 
Eugimaw, lie was em.]Joyed for a few inoutlis as jissistaut in 
the Mint”. Had coiiHiderabh' imaJianical skill, and put the 
transit inst. jO (k)laha obsy. into working ordiT. ' He is him¬ 
self a workman, a,ml from his former connexion with the 
Mint,..he umh’itook the re-erectiou” .uid tlm mstniim'iit 
thus fitted up continues to work 8 atisfaeii>rilv'”. 

‘Po EvJUX'st’H great r(‘lief. 8 hortred<> hand<‘<i over ch. of 
the trig. svy. to Jacob at the end of 1830, but when Jawb 
took sick loaVt* two years later he olfcred io officiate, wanting 


‘ JASB. xin, 1844 ( 121 -.34 }; Griffith ( xxix ). ^ 
'‘regular spelling of aiitog. f ni, 126 n .2 , 502 |. 

1869 ( 120 ! ). ^ ib. vnt, 1848 ( 52.3 ); 1850 ( 95 ). 


NWp. Itev, IhL, 6-10 -37 ( 30 ). ' P 

xn ( iu-5-B ) ; (iv-vi-H ) ; ts. 8/2 ( 2 -3 ). 


P., VI ( 298-317). 
/iTN. ( rnn. ), xxix. 
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<?onoi]iat<)rv letter to i^yveieai,; “ From tlii' mamier in vvhioli 
our oonnertion with each other termiuated, you may probably 

Kurprizrd tluit I Hhould now Avrite to you. J do bo 
howf^vivr, in th«‘ ifclief that there wuh a iiiiHundorHtanding 
between uh, ltrobai)ly you \^'en? not awan? that my being 
taken from tlie Burva^A' to otiier dutien was altogether trith- 
out tny request. ... Yon, Mupposing tliat 1 had, been aceeHSf>rv, 
might v(;ry naturally }>e diHph'aBed, while, on the otiier hand! 
T wiiB anruwHl by your letter, .suppoaing that you wished to 
^et. {piit of me a,|tog<'tlier, ... 

*‘I was (mg.Hged in an enquiry involving iht wadfait* of a 
great number of jK-ople, and which 1 felt...I could not leave 
at a monumt’H warning [ j. ... q’lH- (h partnre of Lieut, 
daool) on sick (Hudiheate to the Cape... aa ill leave the liomhay 
branch...AA'illiout a,nyone here who can take immediate 
direction of it, ... 

You would hav(‘ no cause to regret such a Htep, as, liesides 
l)eing familiar witli th<- ordinary dnties of the Hurvey, vmi 
would find me...toleral.lv wad!' ver.sed ,7, tie ...uiechan'ieal 
adjuHtment and repair of inst rumefds”h 

Lver‘St eons(‘!it<‘d, after first obtaining Irom .Siiorfrerh' a 
guarantee,..p>romising .solemnly, .sineerely, and faitlifullv, 
that in all mattofs o lating to tie- trigonometrical .siirvcv 'l 
Anil to tie- lit most of my ability endeav onr U> ptuform iha 
< lutie8 in Hindi a Avay a.s to nu'ct tie ajiprobation of Colonel 
Everest, by a st rict and punctual oIm (lienc<‘ to his ordens''-. 
During tho rioxt your Sbortnuie (‘oniplotod tln^ 
longl. HorioK La tho av. couKt, atinuilatod no donl>t by 
“18 pugoH of fooirtimp” foiiLiiiiiag “rerriurk.s b.\ the 
SuTA^oyor (donorul (br tho gniidunce of Cupt. It. 
kbhortrodo ^ ^’39 !• thi JueobV roturii, 22 5-40, 

lio asked for perimuioiit re-iiisftM^nrioiit in the gts., 
whieJi J^lvm*ost. urruiiged, brdiig \'ory short of <)ffi(‘er8 
[ 357» 43- j- Shortrodo joined the Stfs etmifi at 
Kalianpur tibout- 20th Noa., just in timr* to take 
j)art in the (jlisns. for zonitL di.stuiua' [ 100 j. 

From 17th Dee, empd. in lunglibourlgAod of Sironj 
for al)oiit 4 iriontlis on minor trgn. Avhieh EA'erost 
found most nnsatiRfaetory. He liad .made no effort 
Ui compute his work, and left his “anglo-l>ook...in 
the roiiLdi state, ...not only not worked up in any 
wise, but not evini ni that eemdition to whirdi it is 
presenh(*d that landi <lay s work shidl he brought on 
its eomphdioii in (fie field | 80 |. 

VVhiisf at D.dini in IS41 took astr. olinns. for latitude 
unofbcially, and heiaimc greatly intere,steal in the proldems of 
Himalayan atlrnetlon j 103 J. Idiough he stavaal w ith Kver(\si 
at Hatiii|»aon for some days ;i( !■ ;,.st h^‘ did not. smuaaal 

m di-awing tlie great man on the subjis-t- ^ ..r,, Durine 
1845-9, he wrote to Cos t, of [. .and rcml a paper hefore 
itAS. wliich attraetod tb(! attention ofSir(h*o. Airy, ar. He* 
HUggested tdiat Lvaavst ha.d gloHsed {;ver th(‘ impIicationH of the 
drscn'pancies reveal,-d in tlie .dosing of tlie (If. Arc comps,, an 
ata-usation which A\bugh indignantly repudiatcfl as completely 
loi'^ign to Lven'sts character, and amply refuti fj from the 
pub. acet. of T.S47 i 1 r El- 

Waugii furtb-r pointefi out that Sbortnale }i;,,d Avanted 
weekH ol goo.lweaM.er in making these unantborized ohsus. 
iDBtiMid of getting on vvitli his preparations ff>r the hi., liavim^ 
from 1-9 41 tak<*n ovei-(di. of th-' Karara Merdl. iScnes'k 
Murcliing from Dehru 11 th Oct., arrd. Allahabild 
17th Dec., having pottered about, at various stations 
en route, picking up .sundry articles of equipment 
[ 69 ]. Did not commence opns. in Rewah State till 
the l)ogiiming of Feb. 1S42, when, finding visibility 
affected by thick haze, he returned to qrs. at Allahii 


bad before tlie end of April, having accomplished 
very little indeed [60- 70, 85-6]. It was not yet 
realized that to take the fd. in these eastern areas 
before mid-N'ovember was (iourting disaster from 
“jungle foAor”, and iShortrede liad every justification 
for lieing found still in qrs. at end of October when 
l.dvt'resl fiassed down tho river in 1843 [ 70 ]. 

Better progress was made during tlie next two 
seasons, tliough Shortredo again departed from 
Everest’s pirinciples by laying out his triangles in an 
amorphous net-work, instead of in a regular chain. 
In 1844 ' Waugh Avas .‘-^o disgustiAd with th(‘ quality 
of the AA^ork- and aa rotX'fuMl prognvss that he obtained 
his transfer baclv to Bomliayy 0 :i 45 [ 368]. 

Witli all his l,n,h‘iits and good will, SliortrediA was 
scArncdiovv iiicafiabh^ of apjilyiiig lurnsolf to regular 
fvroccdure, and tliat attention to meticulous detail 
so e.s.sontud for geodetic work. Everest WTites of him 
in ls 42 ; “Tiie ( ’aptaiii is beyond doubt a gontleman 
ot reading and res(>arc]i, whose mathematical at tain- 
men hs are liighly resfu^ctable, but 1 must in candour 
avow tliat I never met with a geodesist so unpracti¬ 
cal^ ” 1 <)T 435 J. 


Lilm many oth«>r Hurvr.H. of keen inlelJigcncr, Shortrede wiw 
gn ady infrigiK (1 by i»rob!cm8 outside tbo.sc of his immediate 
n.HjH>n8ibiiifH‘s [ > 3 .s (. ip. had bc(‘T, working on bis monu: 
mental Jeganflirn (ables lor .soiiU‘ y(\ar«, and Imd during 
-S41 and l s42 I'fmtributed to abb. a BueccHHion of technical 
paf)i‘r8 on matfil. and astr. Hubj(‘clM«. hi LS43 j,.- si-nt to 
Laicutta “tAV() pieccN of a slab of stone from the nf'ighboiiHiood 
of Kewah...j flutt j may br found useful for bthographio 
pujjio.ses . rbesr were found “rather too aolf”, thouizh 
a fine-trained Bundstotie ( p E ' - ^ 

ih' an interesting corr. with Probv Caiitlcv, tho 

(listinguisbed canal engr.. writine 13 9-42 ; "“Having Whd 
m thr public paper8...the Report of the Committee on tho 
Tanges Canal projected by you, it Jms occurred to me- that a 
eircumbtancr...may seriously alhct the ultimate stability of 
the great aqueduct. ... 

Within th(' last 20 or 25 yiairs, Ibi^ wliole of our northern 
aiKi n.irUi wi-HUTJi tVoiiUii'. IVmn N'.-pa) to tin- liulus, ha» 
h.-pn \-isilv.l hy odi'llHjiialo-s, aiul F tlicy an- not uii- 

ia>Tnnii)ii at MiiHsooiit- and Dctira, Hliinli aiv not far from tlie 

Hito (.1 t-li( propoard aipt.-diR'l. 'I'l,,; fact...sfcmB 

‘•nougb 1.0 Avarrant great catifioM. 


.. ...yy i,oiu wMHi. woulu r>e uie 

piecisr eftret of an earthqualo on an lupieduct. ... Some 
dam.tn- (o fh,- arcl.r.-. might he expehe-i if they wmo ,miptv, 
and it filled wiMi water...sonw' of them might give aaiav. 

I h«- only way of no oiding this danger H(‘ems to be to liave no 
rxleuBive a(pie<lue(. but to carry the lirir (‘Utlr-ly on land. 

I make thi.s .sugg-^stion with much respe(*t"’”. 

^ Caiitlr\ passed the letter to CATrest, com rmuiting that 
this IS a fiomt di-serving of cmrsideiatioii for, altlio’an 
expent'ncc of 17 years pa.ssed in tliks part oflncba gives me 
no mstance...of buildiiigs h.aving eitlu r b(‘en shattered or 
cra(rk(*d by a vi.sitation of this sort, still tlu^ probability,., 
deserves every atfintion. ... 4'lie aipieduct is 024 feet long 
and llin widlh and di pth of wafer which „hll paaB throuf?h 
It ar.'IS) and 10 ft. rraprotivoly : 22j ft. from tJin b.Hl of the 
river" . 


Even if he had cxperiimced tlie Quetta earthquake of 1937 
and tliat of Bihar of 1934, l^verest would probably have 
been optimistic ; “The ohj(‘ctkHis...t<) your proposed aiiueduot 
fo^r the bolani valley are...of general applicabUity. ... ^Showers 
of mf‘t(‘orie stones, thunderstorms, hurricanes, waterspouts. 


ha.l 4,E'-774.7 [{u \> >] V l',' ' ""T* 

report tro 111 Kcnn\ | .|Oij. M)I)n 40“ f‘{71 sfl i i v k * «>a » i ie/> ' to Mil. iXqg., ...S 7 4o. -after 

^*fr II 770 VI 0-1 !•)» ) / 1 /J> . ' * l.> H 42; para 30. ®.//LS7>*., vn { < 7 ); \ i 59.7 12 I i 714 7 ^ • vi / o‘> aw 

Jfl, If. .7.. M.'id x.r ( 10.1 ''‘Sh..rtr,d,'.oCautlo.v.l3-I)-42: 1*1)... 40rM !..7 h , .Vj,;,/(j;,’;<-* ^‘**‘ 
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and t'.'irtliquakrs, an' tli<‘ iiiodrs in whicii tlinst* visitationH 
chiefly exhibit th<*rnselveK, and...the ino.sl ()i'obal)le ehanee of 
eHeapin;; their efIeetH eoTiststs in abiding entirely by the 
natural .surface of the eartii. 

*tliut the ftoinanR do not seem to liavs* })een drb'rred by... 
these rdemeiits of dang(‘r from eonstrueting aquediiets of 
gn.'.at extent, and...even Portugal and Na]>|es, the very foci 
of earthquakes, have not been detuned incapacitated tlK'n-by. 
As to what may bt' stond u[) in the womb of time, ... wduit 
has happened may doul»tle.ss happen again, and as there art? 
manifest proofs of miglity eatastropht s having...1ak<‘n effect, 
in this planet, sn it is a fair su|»p<>flitir)n that vve arf‘ per¬ 
petually liable to a recurrence.In fact, in the midst of 

lih* we are in dt'ath. 

‘‘Thirty-six ytars and ujnva/rds have ela.ps-tl since I first 
eanne to India, aTid I have witn* ssed sevt ral ('artinjuakes, but 
all .so .slight as to leave in my mind no cause to ajijuelu'nd 
any evil to a Ktructun' so s^^lid and sul».stantial as...the 
aqu('<iiie1 ova'r the Solani valley is likely tn be. I hava^ felt 
eartlupiakes in .lava and in Napf s, ('onqjan'd to \vhi('}» tliose 
in India ar(- not to l)e menliora'd. ... As facts are of more 
inq)ortiine(‘ than <>pin;ons, I liave to tretible ytni with an 
extract of a work...be:aring on this subjcet, and if you will 
n'fer te the m'va're trial wliieli t he great eartlnpiake at Lislxm 
must fiavM' given to t he a(|ii(duet at Meantara, I dare say you 
will cease to have .any misgiviugs"'. 

W(^ hiivo found no record of Shortro(h‘\'s enrly work 
on liis L(>g}tritliTii Tnl)h\s, ‘’ pndmTly the ino.Kt extoii- 
.sivo und eorrevf o\<u’ [)id)lislied hy a |)ri\nito indvidual 
without a Hubserif)!ion list/”. 

Tho 1st odn. was ]>ul). in l/dinbiirgh witb titlo- 
pago : ” l^<».ga«‘itbTn dViblos, To sovon jdai'os of 
(lo<?.iruals,/coiitaining;L()garitluns to Nuinlmr.s from 
1 to T20,//Vund)('r.s to Logai’if hrus from 'f)to 1*00000, 
Log^aritlimie Sinos and Tangtniis to ovory/soeond ol’ 
f.h(^ cireU'/ witli arguriKnits in Space a.nd 'rime,/and. 
Now Astroiiomieal and ( Jeodesl('al Tabh^s./lly Robert 
Short redo, f.r.a.s. t'tM:./tV(.f)tain it.r:.i.c..s. and First 
Assistant of the Orottt d’rignuiomet ri(‘al Survey of 
India, hklinburgh ;/Adam Charles Black, Book- 
solh^rs to the C^iieen ;/Londoii ; John MuiTay, Book- 
.s(‘ller fo fh(5 Board of Admiralty ; and/W. li. Alloa 
A’ (V>. BooUs(dlers to tlK” flon. tln^ haist India (kurt- 
})any./Andrew Sliorlredo, Printi'r./MDoca'XLrv’ 

Tile pretac was written l»v .Inhn S. Menus, i.i.n., his 
Imc-in la w. of t he Manse nt flainillon. May 1S44, in dehiult 
of his lire. .Nndnov tlie juinter, who was “on the ev(' of 
setting out. for China. ... 'J\» tlu' eonqilt'tion <>1 tlie work 
nine years of assidiiou.s labour and study have biam devoted. 
Till' pecuniary ex]M lists alicadv incurnd excis'd two thou.saml 
pounds, and niorc will Ix' n’(|uin'd before tlu' umlertaking 
can be .sucees.sfully brouglit to a closi'. 'fbe.se .sacrifiees of 
time atul morun' liave Ix'en made <. ritinly at th<' individual 
cost of (’aptain Short.redi', and from no other motive Ilian 
file love of seien(;('“, 

'flu' 2nd. edn., in two small vols. aliout in liy 7 inelu's, 
was iirinted at the Tniv. Press, Kdiriburgb, in isib, and the 
pri'faee is sd. l)V Sbortrede, bondon, B'b. ISfq ; small 
edition...was fiubiished in 1S44, before 1 had an opportunity 
of seeing it eompiete. ... In tfi<’ firesent edit ion many alfera.- 
tions have Ixx'U made. ... and for the eorivenii'ne.i' ol pur- 
ehas(*r.s it is now published in two si'jiarate voluiiu’s . 

In a revi(‘W of this 2nd. <'dn. it is rei'ordcd that “the 
compiosition anil HU'rx'oUqiing of ( tla* 1st, cdn. ]...were 
I'xccuted at Edinburgh, and a small edition was issued in 
1844 in one volume while the author was yet in India, Some 
defee, ts of exeeution having appeared. Capt. Shortrede. on 
return to England, caused most of these eofiios to bi* cancelled, 
and after a thorough revision of the plab'S, and a rix'ast of 


some of tfiem,, he n turned to India last year, h aving dirce 
tioii.s that th<- trigonometrical part...should lx; published 
separately. Tin' part...contains the logaritiuiiic sines and 
tangi'iitB for every si'eond tlirougliout the quadrant, com¬ 
prised in less than, om* third of the' bulk of Mr. Mielia'l Taylor’n 
[ Ill, 185 |. ... 

“Captain Sliortredr's tabhs, though completed at press 
sevenvl montlis siiiee. hnvo only rf eriitly been obtainable in 
bondon. The author has tixnl a price...Iiarely ixpiivalent 
to the yiaper and press work”’. 

JS4lb n turiu'd to his regt. in India, and appd. in Fch. 1851 
to Punjab Hev. Svy., where lu* n iiiained till lS.7b, when ho 
a( cd. his halt., 2nd lio. Eiir., to mil. se rv ice in Pi'rsia. 

In lbl2 his son presento I to tho Survey now in .Mvaseum, 
Di hra Dim ^Slioitrede’s straight-edge , maeie yvith hw own 
hands, and used hy him for iiiany years. It is e>f glass, 50 in. 
long, support! el on ceirks in its original tecik case. 

SIDDONS, Hi nry. Bcm. Fiigrs. 

biif)t..'o-8-12., d. 20 2 50. 

2 bt. II 12 2t» ... Capt. 1 5 40: lib Maj, 7 0 49 . 

furl. 10 9 4'.), on me. 

Son ol Henry Sieidons, I'lel. ('hild of Sarah Side lores eif the 
Tlicatre* Jtoyal, /h\ />.•’, and llarru'l liis yyufe, dan. of Clias. 
Murray ( 1754 1S21 ), aeeteir, PML 

exl. AeldiscoiiilM' 1828 9 ; Chatham ISIIO. 
m.. (hilcutta, 7 7 .41, liarrie*t Emma, tlaii. of his uncle, 
Ceo. John Siddons, acs,, I'MC., He iigal; Harrii'l/s Hisb'r in. 
Mora.ee llayrnan Wiksem { 17S(» IStiO ) ( 111, 31^11,7 j. 

<\molly ( 88,174 ) ; Ilodsoii, ly^ ( t>l ). 

BTC. 14 10 44 ( 29 ), MjifKb Bov. SurvT. ChitUigoug, 
(«) Rri. 01 S pm. [ 8, 178, 193 -0. 207 9, 3.47, 3O4 -3, .448 ]. 

1847, iiiiMio tidal ob.sns. at ('hitUqgong for July 
and Oet.'V; “Tboso for Jan. | 1848 J which be had 
int-omlod also to tako in tho Tok Naaf, lio di.se-outimiod 
on lindiifg that... Harbour Master had Lx'on direcUHl 
to do till' sami' thing hy the' Marino Board**’’ ( 119 ]. 

Apf)!!., 28 9- 48, for tr. to at'tiV'O mil. aorvieo was 
refused ; 9 9 49, haiidetl over to IT R. Boiloau, mtik 
ing visits to Aluni|>ur and CaleutUi till 14th Deo. ; 
13 10 -40, again handed over ch., and resd. appt. in 
Calcutta. 24ili Oct., taking furl. 8-2 -41 to 11-10-42, 
not returning to svy. | 368. .jO ? j. 

SIMMONDS, Je>hn Henry [ jji, 503 j. Ben Inf. 

1). 1790 d. 7 5 09. 

Ens. i) 11 OS ... Maj. 4 10 42; inv. 2-5-45; ret. 

12 10 IG; Hon. bt(M. 28 11 54. 

Son of .lohn and ( 'atherinc Simmoiids, of f'o. Kildare’, 
m., Culcntta, 15 *2 48. Elizalx tli Snsaimah, dau. of Sir 
Hobt. Craham, hart., of Esk, Cum bci hind. 

I lexlson, I V { 94 ). 

Dec. 1824, Asst. Re\'. Survr., Delhi, assuming eh. 
from Oliver 1 -10 29 [ 214, 3.40, 302, 387 J. 

1.842. ohjeetion take n to his working in the hills during 
hot wi'ather uuel tains, whilsl holding eilllee at Safnithu, and 
f'liquiry riiaeh' as tei “what ih'gree* tlm Survey in the hills 
has inte rh ri'el witli the-...Siir\e y in the pkiins. U'lH'ther 
anv expemsc te. CovernmenI lias l.»;cn ine-urrvd in eon 
sequence of his eni()l(>ynu'ut ill tlx. idlls. and w'lx thei ( aptain 
Simmonds has drawn any allowanc's to vvhii h h<’ would not 
have been enlitk'd if not eni])loy<xi 011 tlCd duty. His bord- 
.ship ill Council has not hi'cn pleasi d to comply with Captain 
Simmonds' n quest that the Peditical Ag-nt at Suliathoo be 
instructed to pay hk* auilited bills””. 

Be managed. Imw'ever, to move olTiC<' t(» vSimla during rains 
of 1844, supported by ii'quest of ('’omiir. of iX'lhi tor “survey 
of (x^rtaiTi Hill Piirgunnabs undi'r th<‘ Political Agent at 


'DDn. 406 ( 277-H ), 27-9-42. * HAS. { mn. ), x( 95 ), 8-24)0; copies of both Taylor’s of 1792 and Shortrede s 

with UBO. Comp. ; excellent condition 1957. Him survr. was g. sou. not son, ed‘ the actress as stated on (). S [ vin |. Nor 

1845 as shown on p. 119. ^ JASH.j \ui, 1847 ( 479). ‘‘ btc., 12-8-.14 { 26 ) 
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Soohal <no . hut i,uraslup m\ (\mtin\" w.is linn, 

^irni ruh^d that ‘'('aprani Simmouds in not to ho a!lo\vo<i to 
draw th<‘ t!( Id a!lou;uirf of his appointment from tht' date on 
winch hr |. U his dutv (H the plains, vi/.., ahoijt thr Ihfl, April 

. 'fhr flit! .Survi'v is not docrmsl ri-sM-SHarv [ 4 "^.' ]i’\ 

Siinruvinds vv\i.s aow dirocUMi to move with iiis 
p.artv <(» tiikr* up rov. ,sv^', of Az.iTiio,'irli Dint. M«>rc' 
ho ioufni hirusolf working for Jamos 'I'Jionnvson f 471 ], 
wilo iiS (, ol!r. wos iutoil.sojy UTlxiouS to .SfHMsi up the 
HV’v., niid vv.i.s (hs^ustod Hi tflo 'lolihcruto imdiiro of 
JSiuirnorid^' plnns. d'ho DSC. Mms ocpiHily cormrious 
of the hIow pfo^^ross, tuid foimd SiuimrOidK pHrlo-ultirlv 
difTirult to dcid wit h | 223 4 , 30 p 43 ^, 432 { 

h>om h\'h. iSIt). tonnd mor rmcfniil work as Sec. to thr 
clothing lid., will, winch d.pl. he siuvisl for the next ten 
yrsars j p 1 . 

HMYTJi. [Jalpli, Apt. 

i). 27 12 ( 1 . 7 2 - 86 . 

Ifd.L l:j 111 3S ... (’apt. !!♦ S id: lU. Map h o4 . 

n 1 . as Hon. ]2 (^t|. L'O ;> oK 
Son of t’apt. Ihdj.h Smyth. 7th I)ray<K)!i (ids., and AnmJ.a 
St. Georpe. his \vd(', ilau. of K-'v. Thos. \d<J(-rlev firowice 
nn, Ist., Dinapou-, L>h 4 34, Ann, dan. of dames (hhbon 
jnditpi planter, she d., OotacamLuid, lo !0 ki, .nrrd 41 . 
m,, 2nd., Harriett, dan. of (’amjiUdl Cameron." 
ed. Addts<‘(unit1S2(5 ( 1 . JHodson, iv ( 111 ). 

20 11 37, upprl. Asst. Ihn. SurvT. irj vh. Contrul 
Div., ( iJttaeiv. lifter hnv'iiiu^ “paussod n ;r«)od exjirnitin 
lion, having solved gnnUiT porl i -mi of Hnv p,rol>- 
lems laid before him” ( ijS, 186 7 , 30 () ; p). lo ]. Pro. 
mot/od to Kov. iSurvr. on full Mllees. ] l 41 [ ) 

Held eh. till dan. JSld, vvIkmi ho took furl. Mh\ 184 , 3 . 

iwfc- f> 4i, look oh. 21 d’nrgmiHK r(>\', .sv\ , tnovdiig 
party to \n.diH in IS,32, .unf Jlurdv^an 180 . 7 , wIhui 
given speomi riMSp-nnsihility for .sd fling and marking 
bound.iri(-s thus eM.ining gro;ii,jy necidoraleri output. ' 

JO d) o7, grnnted furl, ori me., ininding o\or to Itow 

1 -10 57 [ 308 j. 

One of the mo.st eapabht of tlie pp. snrvrs, and m 
reporting his af)[)t. to eh. of niv. .svy. of 24-Hargaiia.s 
in 1847 DSG. roportod iiim as a imin “of tlie mo.sl 
indefaligablo jiowers. He gaiiuul mu<4) en«dii in 
(kittaidv, and I am sure lut will givi' groat satishietion. 
His ingenuity and talent as a draftsman is first rat-e. 

“Niuther heat nor swamps re»r wild beasts doH^r 
[ him 

Autli, of ''Slatt.Ht)cal dr (U'ographical Report of tke 
24 Par(jana^, Caleutta, JS57; (^ollal)oraO^d with Henry 
Tliuillier on Manual of Surveying for India, jiuh. 
Caleutta. 1851 { 2 o 8 , 3 C 4 , 471 j. 

SPIT'FA, (diaries Hewis. Hen. Kngrs. 
b. Hoe 1814. 

1 1., Hoi j j im {)ore, 18 10 4 6. 

2/bt. 14 (I 32 ... fdvnt. 4 9 3!>. 

Sou of Charles LewiH Spitta, imreh. of Camberwell, 
natunili/.ed 1774.- and .Murv, lii-s 2 nd. wife 

in., Cak vitta, 10 -8 41. Harrc t, dan. of Surg. Fredk. 
lirett. : .slie ri'-m., 1849, Fdwm .Morton, sm. 9 th Ft. 

ed. Christk Hosp. ; Addiscomh- 1830 2; (diatham 1832 -3. 
Cotiolly ( 88/184 ) flodsou, iv ( 1 ■.7 S }. 

18.41, with S A M., H- Ihi ; IS.H Sh 'kliawati expn. 

I83S 40, aetg. Asst, to Snpt. of ('.tnals w. of dnmna; 


Main. 109 ( IS ). ,MVV. e]' Naginii Canal, 
whilst SnpC Moradhl.ad (kinal. 


IvamglUar;! 


’ I Lj.r..x. tjmuy \ irlU(‘ 


b. 11 II. 


I J lU . 

d. 2 . 1 - 5 -.58. 


luis. 2(i 7 2s 


('apt. 9 S 43 : xvt. 30-4 51 : 

^ , , , , , I h'H. Maj. 28 11-54. 

Son oi d.>jm .sp'phen. cli. cjcrk, of Chelsiai, and 

r, , Harriet his wife. 

tlod.son, T\ ( 1/ 7 p 

rs:h;. with p.h.li m. on .Ismo ii'e in ( 'nttack. 

25 11 37, ap|)d. v\sst. Kev. Survr. CorHkhpur( E ) ; 

ISJ 8 . with laiwrenci' to Allahabad and h'ateii[Mir, 
assuming eh. fmm Oet. 1838; to Banda and Hamir- 
pnir, 1839-11, with sih-mmI mo. in flenaro.s, 1840; to 
Hdmr Hisl. Hoe. |S4 1 | 178 , 213 . 22 (, 8 , 313 , 349 , 
- 7 C 3 - 3 <>'e 302, 403, 445 J. 

2 \p!il 1842, rojommi mil. unit at Sidduir, writing 
fVoiu laidhiAna, Alaroh 1843. “HuMiig rmadvrul pim- 
mi. 8 .siori t,o rep Mil my n,ppointm(nit in Hie Survey 
DofKudmrMit at ik'liar, ...arrixed at Loodliiana, 
propose to proeiuMl by ilak from Cmballa to Meerut, 
and fn>iM ihoin'o to Patna by wador'^'k Uesumed cAi. 


of syvk u,t (Java c. Otii dune | 184. |, 

Dee. 1843, a 4 )|»ii('s for 3 mo. leave to (kileutta, 
projiaratory to fui'l. wliieh duded 17 J -44 till 1840. 

J84f> 51, on rev svy. Ihinjab, eis-Sut lej. As trained 
bv .Lawrerie(‘,. put quantity belore (pialitA'. 

Aulf). I if JI antihook to the Alaps of In.tliu, London, 1850 • 
pub. V\ m. H .Vlk-n A ( 'o., 137 pp; an alphabetical gazr.’ 
Avith lath. a.Md lones. ' 


SdddFr. doiin Leigh Hoylie Hen. Eiigq's. 

‘2 12 II kd. in action, 8-1 42, 

during ret,real- from Ka.hul. 

2/14. 9 (> 31 ... hieut. 20 5-39. 

Son of 1 homa8 L< nno.v Napier and damietti' Sturt. 

m., at H'-sdey. Kabul, 9 8-41, .Aii xandrina, dan. of Gen 
Sir Itabert Sale, neu. f 17S2 1845 ). 

ed. 2iddis<-ombe IS29 31 ; Chatham 1831-2. 

Conolly ( S8/179); llodMon, rv ( 211-2 ). 

1833, with s cN M., Deliii; 1835, svy. of Meerut eant., 
Ben Rrgr. ( 2S2 89 ). 

1830 8 , Asst, to Siipt. Doab canals ; 1838 9, (‘orndg. 
eo. of .s Ar, m. with /Army of Indus; 28 8 * 39 , appd. 
a.sst. survr. to Hurainl [ 282 ) ; 

.svy. N. of KribtiJ, Crimth molding 
i)iin “at Syghati tlio day jjo left, to [irosmujte his 
surveys, whiidi had fieeri intorrupHul liy tlio Kamard 
disturba-nees. Hei'alled U» Sygfian in e.onsequeneo of 
more serions distnrliane.e^ [ 447 ]”. 

MiMO, 12 (1,2), survd, route from Kabul to 
Ham I an | 283 4 j. 

ih.. Ill (41 ), “S.a*tion throngli the prcHcnt deh'noe8 of 
the Italia, Hissar, CabiiJ. Khewing thr- alterations and atlditionw 
propo.sed...for it.s la tter def jice. d. O. Sturt, Gahul 
]J 12 .39, in 11 .^ 1 . Shah Siiiija'H Herviee’k * 

Farinv Parks writes of him at MusHoorii-, 12 9 38 ; “Capt. 
Sturt, wdio as an exoflFnt draughtsman, promised mo 
Hketch of the HiUn ere my depa,rtiire.'\- and later; ‘“How 
olhui after th.- dc-atli of (.kiptain Sturt, who dintinguiahed 
lumrelt MO Ingldy, dkl I regret nevi-r having reci-iva-d the 
Iirorni.-f-d .sketches, and eonelndrd they w<-re lost during tlie 
<liastroii.s retreal. from Cahul. 


♦ DDti. 472 ( 113 8 ), ,V7~47: Rev. Bil, m-. 4- 7- 51 ; DDn. 502 ( 140 ). 


‘ irre,, 14-10-33 ( 45 ). 
17-J-43. ‘GriJhth { xxvii ). 


' DLK. 37/82 ( 149 ), 
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‘‘In IS4S Mr. Hullmandrp siio\v<d nu- thr unjlv }>u!»- 
li.slind l)y (Irn. Sale, and toPl iin t!i<' lilli()'.!ra})hH \v* n- trnm 
Iiy OijRain Stnrf ; that the |»oi1fnli() was lost durint]^ 
t he r< treat of t he arniy. Ii)trt ua>s ;d'ter\vards discovere(i and 
giva'ii to ijady Sai<‘. ... In a.li proha!)iIity tliey vviTc from the 
very sketclu's he had talcen for me"". 

TA88IN, Joan Baplisto. Dnm. tV Briiitor. 

A Frojiohman. ai'rd. ( alciitta r. JS2.S; 

l■otulMlO(I to P'raoco c. ISII. 

.!< rvis ( l7.'{ ) ; /* ,(’ /\ xi, ( dS ) : xi.i, S! ( (JO ). 

" M. Tassin", writes Jervis ‘‘of .Ai\ ( l>onche.s dn IMiojir ), 
Kranec, ...was the na.tnrn.list of' a K»‘erteii shiji si nt...to llu' 
haistern seas in sf'areh oi La LNd'ouse-*. 'I’he v-ess. ! vvas wi'eckect 
in thf' Ma.lav''iiii Areinpelayo, a,nd....M. 'I’assin pi-fK'eeJcd, h 
tnendless man, totally d('stitiit<\ to Sinyapoii', ami was 
tfiere ad\ is< d to try Ins fortame in ('alentta.. 

“ Mr. M. J'. I’rinso}) | loi oJ) ]. lion.riiLt tlm.1 In* oiieior- 
Htood lit fnifznr) diy, S(^t liiin iij) with n. loan of 1,000 
nifuMXs. Hiid [irocurod for him tho oxi'eution j printing ] 
or ..th(^ Hijrvv‘\'s of lloosOdx’ and (rival's hv’^ 
Ills la.to hrothor. fa.ptain Pnnsoj) of tho KiRpniM^rsi 
j ni, I'y (), 103 t) j, aiui all tho Asiatic Soci(*ty’s ainl 
Govavrnrnont w<*rlv. At tJic oud of 0 y<vir.s M. J’as.sin 
asHiirod mo that In' rotirod to his tuitivo land with 
£10,000 mado by Ids industry in tins liinv*" | 313 J. 

His iiarrK' first ap]>oars in ICIR,, lH,‘i 0 , “List of 
HuroiK'iUi InhaldUuits”, [tut mrio. ( 20 ) is a 

roductaoii of (lorard's Ayi‘a. Hhopa! svy. | tii. So], 
boant il’ully I'ojnod l>y d'assin a.t soo. Ja-n. IS 2 S, and 
in a lottor ot 10 (V 20 , H('rb(*rt. acty. StL, olitaiiied 
Govt.. sa.notion to employ 'fassin to litho. a. map of 
Gorakhpur, a.t foo of’ Ks. JOO | lit, JO(> J. 

1 SJ 2 . fia,d ”a sin.tll ('stabl ishmisit at No. 90 
DurriimtollaJG’ vNldch ho call(>d “tho Oriental latlio- 
jtrafiine Press'’ | 10 [. 

Ik'sidos l*rins( 0 )fs rna-p a.f)ove roforrod to, J'assin 
pul), lillid. c.nlus. ol‘ Wileox’s rna,|) of nr. Frontior 

f Tir, t)| 1 -a, pliui of Simla,, ISJOj . 0)0 |.-tbo Salt- 

Water balyivy in six sho(‘l,s, ISJl —Mapof (Vi-haitia, 

I8.*52, 1 III, 1 j -Ma.)) t.d'tln^ Post Ol'lieos, ISJS.',-\n;ilo' 

Poi'Sian and .XiiLdt) Hindi majis of India and many 
others 1 io.p 2.,j 7, 2O3 11.10, 267, 203, 30.], 311 2 J. 
The last to be |>u)). under his nanny A Ac//.’ aiid 
Jrnpmvt’d Map of fhr J^rovim'i .s of Hcngol (uid J>rlior 
was i.s.suod in ISII [ 2St), 312 J"'. Ala.ny of the ma{)s 
drawn at soo. wore sent t,o 'fassin to l>e firinted in 
proforeneo to tho Govd. latho. Pre.ss 1 335, 4t><' |- 

He is referred to in .1 lettmx l! 1 12 Of from GeOjt];l. (lom. 

[ 2 <SiS, p.)i I regardinc map reijuinMl by tiie Loninr. ot fatmi, 
of which tlx'v write that “the n rnaining portion...will...he 
iuchided in the map wliich Air. 'fassin is now lithographing 
of liengal and liehar'^”. 'fliis is tlie last referema- found to 
Tassin and his Or iental Tress, and inifilif’s that h<* waas still 
working at thi' iM'ginning of ISII, in spite ot Ji'i-vis’s note 
quoted above. 

TAYLOR., 'fliomaH Glanvillo. Astronornor. 

I). ARliburton, Devon, 22 11 04 . 
d. Southampton, 4 5 48 , 

Arrd. Madr’as, lo 5) JO ... lift on me. 15-3-48. 

Son of ThoinaH Taylor, aH6t. to .\u. at Itoyal Obsy., Green¬ 
wich, from 1805/0 ; had a bro. Rev. ITeiiry Taylor, a Govt. 

’ (Mias, .losepb ( 1789 1850), Litbograplier. 

< Jervis ( 173 ). ^mujo., 41 ( 27 ). « am!., 20 1 41 ( 00 ). 

2(L1 31. JAS/i., I, ( 72 ). DDn. 204 ( 250-2 ), 8 10-31. 


Mad. ehpn.. I S 11 (In. 

Lett widow n.iul 3 .son;-., one of w'hom. Henry Hanson, 
ser ved in (!is. |.s02 7, 

Oi). nolM'e. //1-S'. ( tt/n ). i\. 1S40 ( 02 3 ) ; I'oegen- 
dorff; .1//L-I.S'., \n, v\i, .M('moir on l.oiiyit mle of Ma.dras ; 

ib., X, ])aper on Halley's comet. 

Fits, isll! ; FUNS, 

l‘5i.rl\ in LS2o, cn:/a.'pv) n.s supoi'i)umerary at Gnsen 
wieti ohs\'., n.nd Lr’cMiglif, on r’oynla.i' esi . <d' 4 a,s,st..s. ; 
Aug, 1822, e,h. of It'.-m.sit oirsn.s. al night. As.st.d. 
Siihiut* and Ka,t<*r on }>cM(hdum (‘X|)oriment.s j ill, 
254 |, JdiU Trans. is29 ( S5, 207 ). 

On ree<ln. of ,\H, )if)p«!. oaiMy IS'IO to Ire (hun.. 
])ii,n\’s A.stronorrna' a.f Madra.s fin, t<>i, 321 j; 
assumed idi. o!e-n/. 28 !♦ 30; his work at Aladras iR 
imihoili(*d iu 5 olhcia,! vots., a,nd rosiills notiei'd in 
B.i.ilyvs GaJaJo.yue' of Kixinl Stars’'’ | 10 p 1 15 |. 

During 182f* hel[)ed .Lverest wdth pnqraration of (.It. 
Arc Irook f in, 277 j, and Fverest obtaini'd permis¬ 
sion to ca.ll on his ladf) witfi uTs., even on fd. opera¬ 
tions. He tciolv aiKantaga' ot this but enee only, 
wanting to Mil. Dept. Ja-n. 1831 tliat “.Mr. 'fa.\lor was, 
hid’ore he left faigland, jiraetieally instrncti‘d in the 

u.se of the measuring a|){)uratus.I tliorefore. ..wish 

to ilireed Mi‘. ra\Jor...to he in ('aleutta on or about 
the 1st Oetofjer ri<»xt b) aid me in the measurement 
of the basfrJine''^” [ 115 J. 

In frinsep s sk'del) [ .p) 30 . 353 f 2 nd figure from left, at 
last niiero.seope'* [ pi. j. 

.Arrd. Galeutla l»efore end of Sept., and allowiM.i Rs. 350 
pm. towards “ honse-ima aed exi.ni charges...during his stay” 
but did not lilo' the quarlerh allotted to him at Ft. Win. ; “I 
applied at. tlie olfu'e ot th ‘ MA>wn M.‘i,jor, and was .shown 
the oidv (jU!Uter.s now disyrosahl'x ... M’wo v»tv small riKinis 
one iipyrarently mb nded lor a sitting-room and l)e(Lroom, 
the ()t.h'.T for a bathing room. ... The quarters...do not eor' 
respond with tlie...lettia...that .luitahh (pmiiers were to be 
provided. ... 

“'flu* })r<‘sent iiirangeimmU require my attemlams' ewry 
daif at t; miles di.st.ims'. ...and, increasing every dav, will 
towards tlie <-nd of tie- measurene nt amount to Lfl miles to 
Is- fM-rformeil l)efoP' six oA-loek in tie' morning, and tie' same 
distams- back again ;i.l’n-r six o'eleeMc in r!e‘ evening. ... i 
n-.sp('etfully...! reipn-st j such allow a.nee...as shall jilac.' im- 
on tlie .saiiK' footing as wlien at Mmlras, and a.n allowairn'o for 
truvelliiig on an uvcra,g'' twenty miles p' T day"’”. 

IG'i-n-.st strongU’ suj)|)orted him : ' 1 h'- (pi:irterM...ar('.., 
in the Rampart lian’.aeks, and as 1 resi.led in tie' Range, 
so-eal)e<L some vears a.<2o | ui, y-i3 )- wie n (le-y were Kept, in 
the lx St f)OM.siblf eomhtion, 1 ea,n.-.t.,ssiire His Honor in (A)iineil^ 
tliat thev ean hv no m- a,ns Ix' mad(- suilalJe to the style of 
living tr') whiidi Afr. Taylor has been aeeustomed. or to his 
sttiTioil in society. ... 

“Should...regulalions be dev-rned an insuperal)ie impedi¬ 
ment, ... 1 sidmit That it is not ine))imistent...lor me to 
inclndi' Mr. 'faylor’s extra expeuces in the contingent hills””. 

fJovt. replied tha,t “the M\>W'n Major and the IKtrrack 
MaMter...l»oth assert tliat the\ a.n- the bcHt kind of I 'aptain’s 
quarb'rs in the Fort, and iiave .subinitfed a plan whi< h docs 
not I'ontirm Mr. Taylor’s stateinent”' . 

M'uvlor ret( rted that la* was not a md. oilr., and that qrs., 
allottisl to “junior civil s(-rvants...arc much to be prefernM 
to thosc...oifcrcd to tm'”, and F/ccri'st agre«>d l h;it (Aay)tain .-ii 
qrs. w<‘rc nnsuitalilc : “ Mr. M’aylor s lat her is the 1st Assis¬ 
tant to the Astrononu-r Royal ; lias 39b £ a year, with j* 
house, coals, and candles ; |>crnnHsion to undertake private 
computations, and a graduated Hcalc of pension. ... 

' ..(f u.toiir (In Mooiflr : pub. 1797. 
2584)9 ). '^DDn. 2(>5 { 141 2 ), 
DDn. 203 ( 335 S ), 20 -10 31. 


2 Parks, Ti ( 274, 3-42 ). anth. of Idnjagt 
'’JASll, II, IHJJ ( 2 ) ; IV, 18.35 ( 

11 l>l)n. 205 ( 259 (>0 ), 20 19 31. 
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‘AMr. 'l avhvr jiiiiiftr u a.. uIvm | ♦..•t-an)- a<-(|uaiMl(‘d 

witl) him r' Hidim-- v-. i(li Ins lather at th.' Koyal ()hfl'vrviitorv 
rnoniM. I In u iis on-' ,>r junior Xssistant's, /nr winch Ik- 

received i j)< r ammim. H(' was als<> cnmimter | 4 » the 

lioard of f..)iii:ntud ' for vvhirh he ree.-ived L'.4) t p, r annum, 
and he vut-’ alio\sed to avaiil hnus' l/ ol juavat^ eouiipntations., 
hy -winch im n ali/j-d on t he av< ra;a' ahord H!0 f year! 
So that le- Ijati a ef -ar sa t inevame of hOR f a v.-ai'. And this 
vca-. no! a |>recannus tenure, for thos^- who liv ■ in Kurland })y 
th-ir on If exert ion , are fr,.- from th- HtiKam- hv which men 
ot nink and foi’tune a?e aydlafed. 

“Tits fa.tln r's house nx-m a, siuiLt. cornforlahie l:U!<- dwrllin^LA 
with a neat ly liinnslv d dra\vi]!c-TO(un and parlour, and inee 
/Nirden, arid all tho.si- little appliances by which the domestic 
slate of iMielaiul IS m> peeiiliar-ly (list iTiitnisIc-d. d’h- fallu r 
had served ;r; th'- oliservuitory sim-c tic- time of ]>r. Mask' hm<' 
j I ; 1 S i ; n. ; -,S j, aitd was entitled t,o r* lire on {ns lull aala.rv 
as a pension. riu- son had the ju-omis-- from .Mr. Pond 
! t‘fr S T' 1 l>'-i’hr r<conimeiuL (1 to su«-ee<'d him. 

“In acceptime the situation of Astr-onorner at .M.utra,H, Mr. 
daylor was not ur-Red liy ne<.d, or indmad by tic- unalloved 
fichiire of L’ain. but fy the lovi^ of (list inc( ion and honourable 
cntlmsiasin in his fu-oi<*asion, and wic-n In- <juitt,<-d tic- eonK 
fortabli- Hn'-std", the faniiiv eircle. and a s* tth-d incom- . to 
embark in a strange country it surely was not too much to 
expect, tliat the advantages -wdiieh accrued to him nhonld 
Ix-ar some comparison witli tliose which he re-]in(|uishefl. 

No two abodes (>an well lie mori- diHsimilar timn tic- 
rpiartcr.s iri th(- Hampart llirracks of Fort VVilliain and the 
ilwtdhng for tire AHsistant at tie- Moyal Obs'-rvatorv. li-- 
HidcH w hich, a p rnon who has not hf-tui brought up amorigrtt 
Military (h-ntlemen docs not ri'adily Tiend hitiiselt to their 
cuHtioms. or |e<-l himself at his case m mingling with them. 

1 n-oornmeiid'-d ,Mr. Taylor in the notice- of the Fourt of 
I)ire(.*t,oriS. ... It iH surely incundK'ii.t on me...to (-xfue.s.s mv 
opinion without rcHerv-e'”. 

VVe have not found how tic m.Uter wa.s settled, but a 
pasHiige back Ui Madras \va,s firo\'idcd t<>i- t ic- Astrononc-r and 
his 3 servants at the end of ,Tan. 1832 , and Everest did not 
a.gain make any (’a,l{ for his asstee. in the lield. 

Taylor took i<-ave to England during lS|d 1. “dAvo or 
thfi'c \<'arh afte'i'W'ards Tie- nc-t with a severi- ac*cid<*nt while 
on a visit to tic- obKervatory of dVivandrum \ d'ravanc(ir<- ), 
a fall oc(-asioned by hi.s extreme shortness of sight, from which 
fie never p' rlectly recovered. Ifis f)wi) failing liealth, and th<‘ 
anxiety Ic- felt wdli n-spect t-o his danglit-r’s illness, who was 
then in England, lirought him back to lii,-^ native country. 
He arrived on the 4th of April ktst j .ISFS !. ... Hi,s cliikl’,.! 
expired next, day^’'. ,ffe di,.,i himself a month l.d -r [ 300 j. * 

d'EKRANNKAU, HoTkuI | ui, 507 J, Asst. Survr., 

Ij. ('Uihntl'tsi, lJ-1 I2 -I / Do. tjiie.ov' 

(i. M<)ra(laba( 1, 1111141. 

Asst. R('\a Survr. March 1827 ; If'v. Survr. 4 1 . 30 - 
nn erte-d to Asst. 13 9 - 37 . 

Son of VVdn. d'errarmeau. indigo planter, and Eli/,al*eth 
Mite.icH hi.s wife ; g. son of Fharies (io.^sard d.- d’erramv an 
[ I ; jS^ j, and Tiro, to Wni. Henry I'errann- au. le-n. Inf., f<»r 
manv years itx. Ojfr. pvvd. ; niaking various ro.i.d .svys., 
1829 3(>, reumd Haee.-j,, ,b .ssore, ami Mvmensineh • Jirn Uenr 
( 7 / 44 , 4 t) ). ‘ 

im, Ikireilly, r, -8 27. hdi/.-dr-th Addison Frown-. 

1827 to 18 . 31 , Asrtt. Kov. Sarvr. n. .Moradfid)ad 
un,dor [iiruic- Hrowiie^; l 832 Hsstd. Rolvia in iiyy-out 
of cunals roporto i (if for cb. ofsvy. T 387, 3<)2 ]. 

Fiauu .N'ovg 183-1-, glv'oii (-}]. <,f rjovv party rai:-iod 
.for A/iJungarh ( k ) in preddronco to Forelyeo, in \-iow 
of “M.r. dVu-rannoanVi oytaldmlimJ clnims of gonoral 
cpialifieation and long sorvico. ... IH^ bolds tJu^ Htmn* 
rank in l lio I )<*frArinv'’nt a,s EionieMuirMt, .Fordv'e<\ uukI 


porforins ib«- .sn.ino with tlio oxtrn claim of 

iioiir .Keaeii y«*a.rs ('X})oricnec Ixelortc Hioutl. Pordyc;^ 
vva.s H])fK)inteMl. ... Altlioiigh a,n nn<-ovcnn,ntcd u,s 8 iBt- 
ant, ho...was originally appointod a, full Assistant by 
Lord AnilK-rst rn 1S27, auid is ti gontloman of gniod 
<'<!ucati<ui and alnlity’'’ | ’ 14 3 , 224 3 , 44 3 ]. 

12 3 36, l)S(b roedd. dVwinin-au for jiroinotion 
to full .survr. to Jill a, vacaiK'y, again in juieforoin-o to 
Fordyco, ]>nt tlio Itov . Bd. did not, agrot^ ; “Mr. 
d'(*rnin.n<>an does not po.ssexss tTiat nuMhod ami foren 
of (diaractor which can justify him to exon-iso ho 
e-fi'oetiyo a snpcrintoiidonco, a,iid to furni.sli tho 
rcsnlt-s,,.with that corn'ctmxss. rognkarity, and order, 
as is os.s(Utt!a] to tho full 8 uc(-cs,s. ... fg. Fordyeo, 
iloos ]ni.ssess tho.si' pnalilios" | 3 !) 3 , 443 j. 

(lie N’WT'. (io\4. acc< 4 )lod liodlord’H roedn., and 
oi'densl the proniotiviii of dV*n‘annoati, as tiioy 
fitvourctj 'tine (‘injihunncnt (.>f vv<dl oduca|,o(i ptasonw 
in f>r(‘forcnco to (-ommissionod oiTictvrs”, a,ml wishod 
in onconragi^ (he adyaiicoirituit of tho nncoy. Horxn-.-eH^*. 

At ti.io (Uid (if 18.36 T(Arra.nnoau raisial a new party 
for Banda, loaving Ins Azamgarh svy. in the Tiand.s of 
Jamo.s Brind ( 227 , 423 ]. In ,luno lS.37, l)S(b (-allod 
him b> exp!a.in eortain di,s(*n‘])ancios in ids Azamgarli 
work, brought to light, hy (-hocks madv> by I.'ua Follr,, 
James Tiioma.son | 471 |. 'Tcrraiinoan had to confoSH 
that lie had allowml the original fdhks. of his svy . to 
1)0 deBtroy<‘d, and they alone (-onld have proyed Ihs 
H(XM.ii*acy. Ho liad to carry tln^ blame, and (iovt. 
ruled that “the usual )inn-autioii.s whi(‘h tho systom 
affords hay<‘ hoon neglected. Tho (jomparison of tii (3 
svy. maps vvith c,-c)i otln^r and w'ith tho kliasroh 
map.s atlords tlio simplest means for ensuring iureuraey 
I ]• to b(> ho])ed tliat thi.^ jirosent failure 

will lead to im-roasc?d \bgilanee. ... Mr, Terrainloiui is 
urilittod for tfie eJiarge of a survoy. Hi' will nn tvrt to 
his former situation^*’'. The Rev. Bd. eallcd at Ubi- 
tion to their miriier ofunion [ 22 ^^, 363 J. 

Aug. 1837 Jio took kx'-vo on me., on luUf salar^y 
Tis. 263 |)m., on expiry of whieli, July 1838, ho 
rejoimMi l.Jrowno’s party in Moradahad [ 454 n .2 j, 

19 7 4n, Frowm- subrnitti-d appn. from Terninm-au for 
pension, but wan told to wait (ill Tic bad (x>nvplet(-d tlm 
Tiec('S.sarv 26 years 8( rvic: . 'fbe apjin. wa.s o-Kubmitted, 
elainnng in addition to 14 y. witli b\w. -service in Ja.va for 
over ;i year “ \vh* n that inland wan n-Hton d to tin* liutch 
I ib hV/ » -oj ), and...n ius-(i tin* ofb r of thi- cont inuance of 
tbe same liigh cmolunn'nts made by tlic Dutch (A)mmi.sKioiicr, 
in ord'-r to re-enter tin- k rviiv- of the EK\ at Pi nang”, whi-rc* 

Tic wan attd. to the Rv cord r’s court, and “served soinc time... 
as Deputy S))ei-nff '\ 

Bovt. found him not (-ntitlcd ; “TTic period of his employ 
as ,Se(T(‘hiry to the Ib-eord a- nf P-nang as s aler of tlio 
<-ourt, and notary nublit- ( 4 y'ars and 7 days )...is inadmis- 
saTile. ... Mr. T-rrarin -au has only served th<- Tlon. Company 
In y* 5>'r.s ainl 3nS davs^’’. 

3’he follovvmg vva.s the p r-Hoilai de.scriptiou given with appn. 
for pension. Son of William Terranneau - Black 1 yea and 
liair, and eompl -xion ratln r dark In igld n ft, 7 iiicln s -ag (3 
23rd .lain 1841, .“6 y< ars, 29 days - Protestant...—Average^ 
salary l.-i-st ;> yi ars Tvs. 469 8 ,3 - at tim^- of application, 

Rh. 362 8 0—(lef( (4iv • vision constitution shattereiP’b 


1 9 31 RTr ‘>V9 31 /mi ’ . ■ ‘ t^ (<^2 1 ). -B’ol m to Si-c. p> (p;. 1-11 32. MVom 

. CoU.. ],} 9 .D ; Re v. Bd. 22 9-3/ ( 88 ). ^ ^.wr. Rev. Bd.. 29-6 41 ( 7 ). ^ ih., 2 2 41 ( 18 ). 
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THOMASON, .lamas. ik:.s. 

b. ;{-.5 (It, < 1 . HareilJy, 2 !) !» 5 :(. 

Writer, I, sit; Mftt. . ,V Cc.llr, A/H.m!.arli IS.H^ 7 • ,S,-o 
to SWI>. (Jovl.. IHitV -tl ; Silr. Itev. .Mlaloi'aVl. l,S.)lt :i- 

K(J. NVVI’. 1S4.‘{ .'iO, 

Soil of }{( \. Tiiouwis 'rni('l)(t(jV 'I'fidiiL 
( IL I-L', 1(\L .M,;i |. 

/>A If. : 1)1 li. ; Muir. ; Vhirris ; 'IVrrtiil ' ; Illiir.t ( !l7,,*{<)(> ). 
Kroni 18 0 ,42, (,’ollr. A7Hiu<r;u’|j Dist. | 2 8(^ | ; IS34, 
fiTt(*{I ,str<ly iigHili.st slow j>r<)j.;^n‘ss (»f Siiimioiuis 
in coniliKH. of r(>v. svy., tuid rtH-dd. 2nd nnrtA' wns 
raisod l.»y 'I’orninnoaii [ 214, 22 \ y 2 y),4(>8. 4 7o|. 

With Mori,tins Ihni f)n!s.st*d stronylx jV.r nuToasod 
oiilpiit' from rev. siirvrs., iiini iioljtod t.o hrnnj^ in now 
polioy of I S 37 j 7, 217 8; 422, )20 i. 45 ^ j. 

Krorn 2 4 47 , 0%. StK. to u.. nwp., ,Iud. A:. Uov. ; 
184 h d(». loa,V(‘ to I'hiropo ; oxtni Momh-M* of Stir. 14 d. 


of }\o\. from iSdo. a.nd .Mtanlx^r from 1842 j 2 /h, 421 ], 
"'Aljout fS44, IIk; (/ironfar Ordtn-s of fho Hoard of 
Hovoniio, fdr th<* hroad |)riiioi|)l(*.s of winoh wo aro 
mainly iiidobtrcd to R. Morttins Bird, loll ont of jirint, 
and I'hornason issuod a now ointihtr, JdirotdJonB to 
Sottlornont ()lJi(*ors''. ombodiod, 18.70, in ‘‘1 )iroot;jons 
to Kovtmiik' OflioorB^ ” | 102 J, 

T1k‘ Roorkoo Rnyr. Coll, was proposed in I84(i at 
sUL«:^ost4on of Prohy Cantley ( 209 ). and ojxniod on 
l-J~48. With tho strong support of Thomason, it 
was ill 1854 ronamivl tho Tliomasori (’oil. of Civil 
Bnginooring, and groat ly onlargia). It now includoil 
“a I)ct>ot and Workshop for tli(' rojia-ir of surveying 
anil other soiontifio instruments, an ohservatory, a 
printing estabiisiiment. 


TflORNBlkHV, Xailiaiiiel Henry. Ho. Inf. 
b. 24 4 08. 

il. at sea.. 1 <V 8], tai voyage to Australia. 

I-aiH. 7 12 24 ... ( 'apt. 4 1 47 ; lit. Ma j. 11 -11 71 : 

ivt. I 1 .72; Hon. LtCol. 28 11 74. 

Son oFlIcv. William Ih niy Thornburv of Don licstor. 
m. ill I 'M* times, 

Miuo. Its ( I ). undated, hnt pr. 1842, sv v. of road, Ikdgaiira 
to DiiarM rir. 


THUILLlKR. Homy Edward Laudor. 

Bom. .Art. 

b, Bathk 10 7 i:C 
d. Richmond, Surrey. f‘» 5-l00(b 

2;Lt. 14 12 42 ... Col. 21LS ()7 ... (7 n. 1 7 SI : 

('ol. ('onidt. I I 84, 

Sid. 12 4 td to 41 12 77. 

YhI. of 11 (‘liildren of .John Ih'erre 'flaullier. nii reh. of 
(’adiz, S|>ain, and liatii, Ruon de .Malafr rt of FnLriro, and 
Jnlie hiH wit', dati, of .lames linrrow of Kxa tt r. 

In t'lter to 1‘ri‘Hdey, LVnir., 1(> 12 47, rlisavows namo 
“Edvsard”, siLOiirig himself *‘H. L. 'riiuillier ' , "the signa¬ 
ture...of my two Cliristian names...is the onh^ one 1 can safely 
testify or answer for. The third niil,ia!...n'oorded in the Army 
List has now been appended, although it is not n‘cogni'/(*d 
by ine'‘’\ 

m., 1st., (daleutta. 21-12 -45, Suzann<‘ Kli/aheth, dau. of Rc*v- 
dohn llaydon (farderw, rector of (^irrv Mak^t, Somerset, si.st^'r 
of Anilirosi? (dardew ( 1807 47 ), lien. Art., and wid. of Henry 
Wni. Steer, of Bengal. Shi' d., (faleutta, 7 I 44; tin y had 
issue 1 son and I dan. 

in., 2nd., Caleutia, 8--^l“47, Annie Charlotte, dan, of J)r. 


Ceo. (iordon Maejiln-r.mri. Ben. iMrd.. haTong jsmk' G sons and 
2 dams. 

Kl.l. son, Ib iirv Ka\i-nsli.iw d'huillior ( IS.'IS 1422), fit'n. 
Lngis. ; S(.. j.sST {1.7; had son Mth-n, Sir H. F.. kou., omc.. 
OL., ol who d. agrd So and a vr. son hcKlie 

Card< w, i.. IsTS. rse.. v\ith S of j. liiOj 42 i y7,| n. y, v ,0 
ed. ,\ddiMcomhc. IS4I 2. csi, Is70 ; kks. ISGO ; Kt 
1870. 

^ />//;. . Hodson. IV ( 27:; 4 ); Who //v.v 117(0, /-SK7 - 

Bortraits include 2 oil paintine.-; in mnforin by Win. 
Bcctham, 1.SI.7, and one in piani '-ioMi s of ai.ont tim same' 
period ( ])|. 21 ); a small Mnled plioto etehing talo n at the 
a.ge of PC 'J’ld a portrait in oils l.y Mrs. Franeis l:r>wley at 
Ih'- age ol S.>. I here is a vry ph itsing gion|) phote. taken at 
retiivment of Waugh in Calentta in JSLl. (vlii.-|| incindes 
Waugh, 'fhiiillier. d.’J'. Walker, and Montgornerjek There 
TS a l.ss salKsCactory portrail in oils \)v C.<.. Ifilmer. an 

engra,v.T of .s(;o., prinlerl deptly. 1014. 

Anti.,, with Smyth of Manual uf Surreyruii n. 
huha. 1 st tain, (’alcull.a. 1871 f p>.p ,p)S j. 

41 47, ;i,pj)(l. Asst. Ih'v. Survr. m ‘tho .1 \hi 1 oohIi 
■|'ornfor\ ” antioxod to Syllmt- from lS47 -aiiiJ, 
18 2 .>7, I>oj). (lollr. “tor spoeial ami oxidusivi' dutv 
'*f iloohhiig houn(ln,rs' ili.sputos'’ (Kp) 200 j ; ppjKl. 
27-7 40 Rev. Survr. (g) Rs. 72ti pin, ( 31)3, 403 ; pj. pj. 

Ih 4 40, to oh. Jbiri rev. svy, til! eml of rains 184 1 
i jyVK I- when lie rofunied to Sylhet and took svy. 
mtn Caoiiar [ 8 , 178 , 347 J. .Early in iS42 took up 
o.vj>enmentKl svy. in Syliiet. ami in X<a'. wais tr. to 
Patna during nliseiiee (»f Maxwi'II | i .pn 185 , ipp ^ 00 , 
207 S. .pg,. 3 ()(>. 437 ]; 22 2 14, left IVilna to return 
to Svlhot : 

“1 have tlds day made o\er (‘harge of tlio Patna 
Revenue Survey to Lieut. Maxwell. ... The Hrri'urs 
of till' ('aoiiar An Sylliet surwys are under eharge of 
Mr. Kelso. ... Hy my transl’er 1 baxo been a great 
sufferi'r, liax'iiig been jnil to a gnait expon.se in moxung, 
not onl>' my own jirivati'. jiroperty and family, huf. 
t.he records 0 } my fon]i(>r snrvovs and survey a])pa- 
rattis. .imi tho very sliort. time 1 liax-o had oliarge iias 
not even givi'ii my fn.mily ail «►[iportnnity of joining 
mo . Hn n.sks to return to Sylhet to bring: that 
work to a. speedv (‘omdusion'^ | .p)^ 4 j. 

He elo.sed Sylhet svy. by eml Xov., amt sailed from 
Ca.lmitt.a 14 2 44, sliort 1 >- after xvifo’s di'ath. Had 
.shown parttoular ability in oonduet of tiiose svys., 
iiitrodmiMg notable improvements by adjusting 
prooednro to local oomlitioiis | 200 . 207 J. lb*dford 
told Rov. R(|, tliat ho oonsidonxi Thuillior '‘tlu: ablest 
and most elHident ol t ho BoiilpiI Siirx (‘:yor.s'^ 2 

Afti'r rot.uni from fur!. D.n-. 1 840, boearrie DS(t. and 
Supt.. Rov. Sx^x^s. bolding oinoi'a4 Calcutta till appil. 
SC. in IsOJ I 3 ()Q. 3 () 8 . 471 ) j. Dlreobst ttie jyrinting 
iT the first Indian ])o.stago stamp:', on s<.o. pn'ssos. 

1854 5. 

ITCHELL, Samuel Riolia.rd. Hen, inf. 

I). (dutt aek, 19-811. d. 20 4 7.7 
Eub. 12 0 20 ... la Col. IS 2 04; 

ret. ;i;.( Hen. Col. 24-Tn5 
Son of Samuel Tickel! ( 178.7 -1817 ), B n. Inf. |at couHin 
of Richard ( 178.7-18.77 ), Bn. Fngrs. | 11, ^ pV]. 

m., Bankiira, 1 - 7--44, .Maria Ccorgiana, dau. of J. 8 
TcmpIiT. 


‘ Muir ( 48 ). Mh. { 07 ) ; cf. St tiesrn/ira 22-114^0, cclidiratmg centenary. l)J)n. .170 ( 14:1 ). ^ vvill a|)|K*ai in vol. \ 

with photo, ny MithniBh at age r., 00, dlr. 47/00 ( 170 ), 0-2-43. ^ DDn. 474 (01 ). SC. to Tlmillicr. IS j-44. 
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iiJ()CllAPHI(’Ar, 


( ('1. AHdiscoii;in- Isi’V Kod.son, i\ i i*7(» 7 ). 

VM(I, <>p!'r:ai(*ns Kdls ;uid ('hiiars in ClioU 

N.tupiir ; y //. /,, //. I I04i7 ), Hiirvd. n)ul.<- of in.st ni. “Mullva' 
tn Hcrliariipn?. ' ; !s:?:, 41. (.11 Kvy- it) K(7l r«)iintr\ ; MJiio. 

Id t 3 lM, (■Mn!p;l. d tu:i|> of ('lioU d*. :{.S ( Il> 4 ), 

map. of ,hiri'.d'- li;i!s, w. of Midiuijtorr ! ."-o j. 

Iv'irnlar <i .nt t dml < »:■ to ■\Nr.. ; triln'.s o! ('iiola Nri:7))ijr and 
ttH'ir s ; coHorf and not.c,') on ti<Oiir.ii )iisd»r\'. 

f forii on ji.if duly. N*'j);il. (iioi;. Xapnin’. Ata.kati, 

IVruiKsrnrij. I'-ds;*^ vli P.h.Hi/alfau ..vy. during 

Slua will s a !.s,'(i(. . ' 

Antli, oi IurJa)ii! f'j.ihf s of ]fului 

I’ODf), Ifllioij It'Aroy lion. Arf 

1). 2S I (IS. 

kd. Ill .K turn, hn.ltlr of Fivrozosiinh, 21 J2 47). 

2f.(. is id :’a ... t’a.p!. 13 d Id ( f .oat j }, 

Son of l''r vof i (.dd, of < tiaiua'ry iai.O' , aool.. and Aiarv 
k\ ans tii;< waf-'. 

no, ('alpiitta. dd S 42, d.'iii. of Fr. Id L. Sa;idli,'iii, .Mi'., 
Swrg. ll.l li La no r.-. 

/'A />. ; ilodsaji i\ id.sl) : vjii, lS3s id'* o!i, (d| S); 

! n ■ nu.-~. ; 344 

IS33 .S. on nui. di.ilN with rov.il, troops ui i’oivd.a ; will, 
liritisf, Linos to if rut, JS'JvS; Oct. L'.’is. to Mir Win. 
Mai'fiio.diti ri fo Ivalm) ; .Jum' lS3ff on niissfon (c Horat, 
faking ALi.oti and Ldvvaid Sandtirs [ 'S ■ j, } m. .g..; j. 

}() ( fsT ), sk(4rii of road lictavcctt d'- i)r;m and Astrfi- 

liad in I’l I'sia. I.s37 ; .LLs/.. xin ( 3,3d dd i lo port on joiirncN, 
Herat to Sinda,, I S.3s ; loft l\‘rsjan cariip Ix foiv Jlorat im 
ddrid .M.ay. .itid aan.L Simla 2dtli duis. 

fdadVVKlL dnspoj . Foil. Art. 

b. 2 o> (Id. (i. 18- 12 4.), oi \voiin«l.s 
rood, nt battle of Mudki, ,Sildi AVar. 
2fLt. 13 Id 24 ... Capt. 8-fd i:;. 

Son of (o'oriM d'rowf r, rncndi. of layiidoti, ;uid Mary his 
1st wsfo, (lam of Lem L. Stuiicsirocl. 

m., (dnlcMit ta, .3 7 3d. ( liarlorto, dan. of < L o. SurdaolL 
of 33r(l Id.; she m. 2iid,. %3-id-oO, tyct.a.vr I )('|p»it rr.\ ,N‘c. fo 
1 Belgian L<'ga.t ion, 

•d. Rugby : .Addi.^oomlx 1,S22 -1. 

Punjab Ifti-icpths. ( 3Ad i p Hodson, iv ( 313 ). 

I82rt 34, vvdli II Art., 1834 to II 1 37, furl, on 
mo. ; 3 -10 37 a})pd., As.st. Kov. Sur\ r. s. di\’. Jdiri, 
WuttHC.k [ j.7'8. I. Sf), d'8 ] ; 8 11- 311, (xiiny on io(i.ve t(.> 
Diiiapuro, graid.o(l loa.ve on mo. for 12 mo., and raiHod 
long: (lisouSHion en rate of leave Balary | 364 S !• 

FKASEH-TV LLldF William, llou. (*a\ . 

b. 12 12 ir>. d. 12 1) 78. 

(dotai. fl 7 37 ... I>f. Ciipt. d 7 .)t> ; IS (, Id 7 .72 

.Son of Win. Lr.i.atr-'fyt |f*t' ol Ralnain. Iruarri's;-;, and his 
wile ..Margart f ( oussaiia. oiiiy dan. of (do, (Irani oi' fiurds- 
yard. ro. .Moray, I'ro. to (!ha.s. Fdw. Lra-'r-'I vtli r ( 

HI ). of BO ( s.. ulio was a.sst. to (lold.srnid on rev, ss yh, a.nd 
.sotiloincnts, Is4dj po .y-o, .py-, j, i,.nd to (3 n. das. Ma(4cod 

Haiiriaiityni i'ias<a- j'yt f i ( fS2l lOM ), lien. Inf. 

Afghan War, 183S 42, daqmc. M'itb Army of Tiidii.s ; 
1831L 4(>, ,svy.s, round Kandahar and in Holmand 
valley: mimo. 113(3 7), sketohoH in Kunar valley 
from Jalalabad, 1840; ib. IJO (30), Kalrif and, 
(lliilzai to Kfibid, 8 m. to iiieh [ 400 ]. 

10 (kit. { 480 ), 1845 7, compiled inap) of Afghanis¬ 
tan from Hv vH. of mil. oarnfiaigns that was ombijdied 
in John Welker's map of 1857 [ 204 5 ]. 

Atfer rott. was an ontliusiast ic (’oloncl of V'oliintcfTs". 


S'lCNE, Go(lfn>y 'rtioma*, ■I'niv<«lli-r & Autlior. 
b. 1 9-(»l, , 1 . 12 :{-7 (i;t. 

Kid. HOii ,it ’I'honKis ol W ii ll |[ain.ilow 

<d, Harrow, Ksi;.'.). l.. I.ar, l.inrolii's |„„ ls‘>,l 

l aos. : l,\H. 1,11!^ ; H r; il! ( 72 ). Awth. of A 'j’lknat 

.Uitrif/,-, ,■! „ I ,,o/ ah,mu, hniml. AfqlunuMan. 

bood.io. 1S-((P: hnshnur, /A„,rh the 

' orntrus th,- M.untnu, „f //„ „,„y 

v„ y.,// „/ ,/,,, ,,4„ IS.,., 

su h i ii(„n lack (lid.io s. ImiI tli< ^ .cimd cmif.iin.s uKcfn) map 
wdh iwu ndm I j. ./// ,x.. ,x. Is 3 d ( ;>12 (i ). 

I-' i' I'llgla. i((i (Ilg. IS.L^ 'lltd ‘''7y‘f‘ i.'it t-. 0.1. 'I I V 

I . y- ' IK. . I .. lot to I (M-.sia sailed from 

hu.-a.H-' to fea.cj) b.irnl.a;, li.'i'it d.t I .s;;.3. 

|o-. ul.ouf .luiii. i,s;u. .11,1,V.Hi will, Gerards at 
Sal.rdhu, TiKH-diio- .luin..s, wli,, )ia,i roeeiUK- /uit hack 
joiiniey f„ Jink!,dm y.-,, S isited .Sinda, 

aioOlescrjIx's .spnrt.s L'niun.i al .Aiiiiaiulale, aii,{ i(„ni 
M. Mnssonne •will, l.oe VV'ai-ner-l Spout riid'hl. wiili 
IWoroKl on Cluu.r IV.ak ! .y;, I, a,,ul fnuiul him a few 
miuitlrs jal<.r iix'nstiriuo base luio ur, Itidjra | 3; J, 
\i.si|.,«l Taj at .Arrm, and thon stu\ed with Wade at 
Liidhiaua. I ()-:>,,, t.ocnlleel petTuif from Itaiijif Singh 
will, whicl, to miter Kazimir, fravelling via 'Xiirpur, 

10 (> -.),A ISangra—Ghaiidai—.lainniu 4 - 7 - Sf), reaeli- 
ing Sriuagai- in August. 

Ill' traielled liirougli to (tie Indus, visiting Larlak 
an<l Skardo, si,owed his jounu'ys on a map “laid 
clown on a scale of two miles t,,, the incli, princi|>ally 
from a base of tJ.ree miles, mea.sure,d...ni the centre of 
the plain by Licni, Macke.son | 27 ^. j.,. , 1,7 | 
Katconer'”. Tlie map wa,s min-h ajiproeiatod, and a 
reduction was enymved bv .loin, W'alker at tJie 
expense of the Directors | 2,12 I'. Jinnies writes 
Iroro Kabul, If. ■» 41 ; ‘ J, look out will, great anxiety 
fy your map iuid boolc relaliiig (,o Ga.slimere anil 
Cilgbit, ... by fur Ibe most infere.sting portion of your 
wan.leriuos, aiid whicl, will fill „f, a. groat blankf'”.' 

With accounl ..f Kaslimir givc.s a di.itailed li,st of 
the p,i.ss<.,s [ 2<:.1 11.3 land of .Mrebacol. ruins. 

firs jomn. 3>; into ,Als:li.mT;,|.,,i, i,, |,s:iii ..H|ai|lv iiitrro.st- 
aig to g. ograj.l,. i>„ and inrluda.l, writes Itoldirl,. "a v.„Mir,'. 

,ind...s„rcc,sslMl crploration of tlic lloand route from 
fhr Indus It. (.;h,‘i/.ni 

-Mane was not a piofessioad «■ og,-a[.her so „„„.|, as a 
l...ta,nst an.l yeolemst, ... ,dU,o„e|, i.e |„es left „„ rei'ord a 
iiMp ol l,,s lonrne^ ivlilel, .s„mei,.n|.K tlln.strate.s hw 

rent. . lie r. leia to \-,g„C.s pnn.tise a.s an aniatenr 
plivsnaan ; It ,s alwaua the dm t,oi-.s w|„j .nn,.|.-e tiie f.rst wav 
atmmg.st unru :h/cd pthipf s^*". 

Siulcd frmii liimihiiy for IfnglfiiB!. M,i,\- |S3(I. 

WAUGH, Audfow ,Scott. Hop. Etigrs. 

I>. Uamuuioro, Malabar, a 2 - 10 . 
d. London, 21 2-78. 

2 d.t. i;i 12 . 07 , 2 r, r. 2 !i ... (y,!. 

. c-.k " *’* ■ ^ *b’n. (f S-til. 

Mk * .ST8. IKlIldil I jieS |. 

8011 of .M (Jell. (.Jilliert Wanglr, lun., Aladras, who d 

Xciiang. d-lJ 14, and (..'liarlotte his wif.’, dan. of M Geo! 

2'a'rt'vv'' ’’i''^"'r‘ L*"'' '''a«gh WHS g. son of Col. 

V\«iugh of Shaw , Htandarddx iircr at Flodderi Fi(4d 

, 'r of Markham s'Htatemont 

Ip. S.1) that \Vm. IVfnr | ii. 203 n,y| Andrew Scott 


' . 11 . S'/;. 
18(14; won of ( 
^ /O (kit., ( 225 


1 , I.SM:! ( r,»l!l s:i ) , ,X, tS4(l ( (m ..710 ; 78:D«08 ; !197-I(R)7 ; lOfl.'i .-Mt) » Kdw 

K. baye taking name, 1«H of his mother Anne. dau. of Thoa. l7.-VVanu.r 
5 1 . ' V ign(% I ( m ). ®Holdich ( 452 4l ). 


L('r*-WitriKT ( 1788 1857 ); BOS. 

XI, 1841 (xlix ). 


NOTES 
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WAUGH 


I t: 3^3 1 1st uousiiis of Andrew Wauf^h’s fatlier. IVtrie^s 
mother Margaret wan (lau. of Andrew Waugh of kSelkirk. aind 
Seott's elder hro. Ohavrli s in. Klizaln th, dau. of Wm. Waugh 
of Shaw. 

m., 1st., CaleutUi, K-ti-44, dosephiia*: Morison, dau. of Dr. 
Wm. fJraihaim of Kdinhurgfi ; she d. IStili. 

m., 2nd., in England, 1870, (k'eilia Eli/a Adelaide, dti^u. of 
Sir Thus. VVhiteheaul, Kcn., Ihai, Eur, Fslrs., of Eceleston, 
Lancs. 

ed. Kdinhurgh High Sch. ; Ad<liHeoml)«; 1827-8, pausing 
out head of t<'rin ; Cluithain 1828. 

Kf. 10-12 ()0; Fiis., 1858; <h>ld Medal, KOS., 18.77; DU. 
city of London. 

7aV/;. ; Dili, ; HAS, ( mu ). XXXJX ( 210 ) ; R(1S. Prm/s, 
xxil ( 215 7 ) ; AddDrttmbe ( 422 ) ; llod.son, iv { 412-2 ) ; 
tfVo. V, 1878 (08); Markham (*124 7 ) ; Friend of 

India, 7 -2 4»l ; Nature, 0 1 78 ;Conolly | 8 ,s 13 .^ |, 

'Phe bearded portrait so well known in the Dept, was 
painted by .lolin Peyton, ‘'the well-known artist of the 
l)ep<irtn)ent’', a.nd was hung in soo. witli eerernony 17 2 80* 

[ 4(>i j. A more ph'asing om* aj)j)<*ars in a group photographed 
<aii his rx'tt. in 1801. and will app<*ar in later volume- 1 171 \. 

1820. with S M., Aligarh. 

1820, otlg. Ex. Engr. Allahabad ; 20 10 20, 0 mo. ; h'ave; to 
I'WI. ; 25 t) 22, <‘K. a(‘knowledges his work in “the .suect'.ssful 
-demolition of tlie roof of iSt. Peter's Church in Fort William- 
,.[ a I dangerous undertaking. ... 'Phrough his careful manage¬ 
ment it has luaai...concluded witliout. any..-untoward disast<-r, 
to wliii'h I certainly looked witli.,.app((‘henHion and dread^*'. 

ill 5 22, as Adjt. h'aigrs. Ft. Wm., applunl fur 
3i|>pt. GTS., and ap[)d. 2iid As.st. with (dToct from 
2-7 22, stall salary Ks. 250 [».m. ( i 14, 354. 402 J. 

With ilunny, dt^fnitud in ,Nuv. to join Ro.sHonrudo's 
for instn. on appnrx. series of (Jt. Are,; uii 
jOiJiMiey from Mir//i]rur explored eoiintrx towurd.s 
heiw.1 waters of Sou anti Narbada, and hx<sl the fur- 
famtHl xVmarkantak. Their small party whitdi left 
f'aieulta Nov. 1822 included tln^ xouug Heiigali 
.R;ulfiamMh Siekdlmr [ 4O1 J. 'I'o their full and aeeu- 
TikW svy, and notes on the eonntry, Waugh addeti a 
knowledgeable getd. report [ 24, 270 1 ], 

AftiU' working w’itli Hossenrode hrr abt>nt 2 mo., 
they spent nuns at Agra, whore Waugh raised ]>arty 
for Ranghir Merdl. series [ 64 5 ]. Loiiviiig Agnt 
20-11-22, rea<*hod starting point, Ranghir, a few’ 
miles SK. of llatta on Oth Jan., staying out till oinl 
td* July. ].«os1 nearlv 5 rno. testing likely stations on 
line ordennl by fSO., and then found suitable line 
furtlior east wdiitdi he ran somt' 100 milt‘.M tltrough 
Hamirpur Dist. tdforts, that won his promtdion to 
let Asst, from 24 0 24 ( 133 J. 

After about 10 weeks roet^.ss at Cawnporo, started 
wdeetion of stations N. wards across the doCib, till 
called to IJelini to assist in moast. of base-line [ 2 , 51 ]. 
Did so well that. Everest entrusted tiie repeat meast. 
te his charge, and obtained his appt., as Astr. Asst, 
in succession to Wileox 27-4-25 [39. 112, 356 J. 
Rejoined Ranghir si^rias in May [ 85 ]. 

For season 1825—6 tilled to the Gt. An*; fe assist 
Everest who liad been seriously ill [ 5, 315, 435 1- 
Joined at Saini, nr. Meerut, 2-1-26, and shared obsii. 
of tlie triangles U> just s. of the Charnbal. SfRuniing 
rains at Mussoorie, again took tlie fd. with Everest, 
and was held up with liim for two weeks at Dludpur 


1 40 , 133 ). Completed ohsns. through Cwalior to 
elo.se wdth Everest wdio ohsd. n . from Sironj. 'Phen 
eon<lu(‘te<l vertical angles across Jumna valley [ 41 , 
<>o, 93 , 107 j ; s|H*nt rains at llathipatui, jioasibly 
sharing Racludor’s Hall wdtli Jones | 44 ^), 43 T J- 

Oct. 1827 uucc Mgiiiri miiircln d s., this tiim* to measure basc- 
liiu'at Siroiij ( n*, 33 1, 310 j. After it.s completion in flan 
18.28 ln“ marched s. to speud rains ,it Ifdbd., Ix ing bold Up 2 
wreks at Hingoli v^itl( b*vcr j 4.; }. During Hcason 1828 !,t 
rc-obsil. Ev'enst'.'^ triangles ol 1824 N. wards liorn Darnargiii.i 
nr. Bidar, to m<H‘t Benny working .s. from Sironj [ 03, 137 |. 
'Pbey returned together to apeiid the rains of 18251 at Hathi 
pa,on, and heifMal to complete the astr. circles | 135, 438 J. 

Next twM) seasons were dt^voted to astr. obsns. 
for zeiiitli (list., Waugh ohsg. at Kalianpur 1826—40, 
and Damargida 1840 1 [ 17 * 07 . v *9 loij. During 
1840 marked out new line for Ridar base and coin 
jileted (*( 3 niu?ctioii.s wdtli surrounding skitions early in 
1841* [ .j 3 , 35 6 J. Recessod at Secunderubrid, drill 
ing his men with Collty rneiisg. aj>])aratUH, and made 
a(‘tun.l meast. nr. Mn-iijra R. betwecTi DJth Oct. and 
4th Dot;. ; returned tr> Debra in April 1842, after 
aJisencc! of 21 yc^ars, and hind cornpl(d;ion of” all fd. 
work on the (R. x\re. [ 56 , 41 T, 437 J. 

kSeason 1842 2 connected N. ends of tJic* Rangliir 
und Amua sorites tkrongii Rililihit Dist, wdiaJi, xvrites 
Everost, w’as ‘‘altoget h«‘r abo\it a.s coniphde a speci 
UKUi of rajiidit v ol pi*ogr(‘ss, combined wit h aigairaiey 
(‘f (‘xcstuit ion, ns there: is on reciu’d. Pht^ tarai, or low 
bind, to the north of Rohilkhand and Pilihhit ... is 

skirt<‘d by th<' hhabar, or forest. Tluux' js no Dim, 

or va<il(\\, ana lagous t(» (h<>sc of Dclira or Kliarda, 
hounded by a low rangi^ t( tla^ south"*” | 67 , 71 J. 

Oct. 1842 with FNctcsi to Calcutta, w1ut(^ Iuj 
tnoU o\<'r ch. as S(G and sr.s., 16-12-42 [ 440 j, 

'Pltreugbeut tln sc years M’Hiigli bad won and held lOvtux'.st’« 
goodwill, and liis uiirk had been rcpcanally bTought to tlie 
luktict of (bn t. ; l''vri< st. bad long di'cidcd that b(' was bv 
far tb( best ojb<‘cr to succeed and (‘arry on tin* OTS. [ 43 | 
Jb' had |)n\^.srd Ids rrcdti the more strongly after the ajipl. 
of J< IMS as “provisional Surveyor (iencral". He wrilf'is in 
IS. 26 ; ' Lioutenani W'aiigh was o'iginally I'eeommendtal hy 

me...in 1S2‘2, and 1 havt* I'veiy ie;is<»n to he pnaid of mv 
naMUuniendation. He is a, genilr-Tiian ot mdamiKU'd /.(‘a! and 
eiu'igN ; his talents atid attainim ids are of a .Hujxaior ordei-. 
Hi.s maniu'is are most ('()nrt(‘ons, and marked thronghont hv 
high-iidndedness and indejienrlener of staitimonl. 1 baivly 
knew this geiithinan ]M'rsotKdl\ in tic tiisl instance; ...my 
opini(»n of him is therefore, totally unbiassed l»y (smsiderution.'i 
(dt>rivat<‘ friemlisldp*' " ( 3. i ). 

"'Pins officer has hern a most int stimabh ef»l(e,ague and 
c.oadjutator to me. ... 1 never bad the h ast reason to regret 
the eonfiik'Uei' I have ivp(jsed in liiia, or to find fault with 
him in any way and...there is proha.bly not another pcT.-^rm 
on earth of whom 1 would liave conlidi rl so much, or of 
whom 1 could H|a‘ak .so (iecKhsily’’’| 44 j. 

1829, uppliOil for active servie.e at sii'gc of dodhpur claim 
ing that bv bis absiaiee at Hdbd. the year before he ha(i 
lost his chance of serving with the Army of tla^ JntluH'’. 
Evt'rest killed hi.s Ikhm-s of mil. glory; “If Ideiit. Waugh lx? 
n’mov<‘d, I shall on no account...conuiumee cither tlu; siiiud 
tamauiH ol)H<‘rvationH for ei‘l(‘Htial amplitudf'. or the meiwure 
inent of tlu' )mse-lin<‘ near Beder until Ids return, or until at 
Icawt 1 have' nud with some person (equally valualile*” | 337 j 

In 1842, after J<‘rvis’ rett., Waugh .s appn. to succ. »» 

‘ provjsionar' so. and .sim was warmly supportod by Kv»?rest; 


'son. Order No. 184, lb 2 8(). Deed, in 15(52 from .Miss Cole. dau. (»f Win. Hammond (ole, in ch. Comp. Party, IH(U !»2. 

* DDn. 284 ( IH2). * DDn. 278 ( 172). sketch of vicinity of Bidar, shewing Manjra B. *’'I'S. 9 1 (5) and trgn. stin. 

• Ihqx^rt, 1826 ( 158 ). • DDn. 128 ( 197 ) S b 27. *• DDn. 278 ( 727 9 ). 15 8-29. • DDn. 42S ( I99 ), 17 8 29. 
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Kx(*<'pt ]ji('ut. Ji<‘iniy wlio is Ills jiiiin>r, i knox^ (»t tio oiu* 
cjiri at all prilrinl to rival liiin*’\ (iovt. promisod 
to c-onsidor Ids ( laims wIk h iKc tinu' caFiU', and Diiraial, T*s. 
to (KJ.. added on hin own aceovmt ; i’oii [ Everest ] an* the 
t>eKt judp* of the fit man to cairy on voiir oyMTationH*’. 
Waugh duly succeeded | ii, 318-20/433, \. 

WESiJ^iRN, Jumos riogor. Ron. Kiigrfi. 
b. 28 2-12. d. 13 ^ 1 - 71 . 

2/i:t. 12 12-2S ... (^apt. 2t-8-47 ; lit. Maj. 7 (1 49 ; 

tot. 23 l-of): H(mi. (\d. 185fi, 
8on of JariK's VVesteru, of Biith and London, solii-itor, and 
t-harlottt* his wife, dun. of Robt. ITallifux, vicar of 

Standinh, Olos. 

m,, ('aleuttn, 2.7-11 47, (latiierinc Laura, da\i. of Chas. 
Samuel tiooilwyn td Jllacklieath. 

ed. Uppingiiam 1827; Addiyeomlx' 1S27 S; (diatham 
182K-30. 

HckLou, IV ( 430 I ). 

Attracted E\'ereHt.'s attention whilst a >oung otlieer at 
EUatliam and travelled to India in same ship, iandin-' Calcutta 
fidO 30f 113, 351 |. 

5 - 1 - 31 , iippd. A8Ht. <;ts., on R^. 250 pm.; 
witlt Rigliy atUi. for training to Calcutta Longl. 
f^ories under Ollivor. May and Juno, employed to 
search neigliboiirhood of Calcutta, for suitable spot 
for meast. of base-line, and took part in iiK^ast. on 
Barrackporo road [ 48 50, 352 3, 405-0, 463]. In 
Erinsop 8 sketoh looking tlirough boning telescoTie on 
left [pi. 2]. 

Jan. 1832 , given ch. of s. Parasnath series, the 
first of the new parties to take fd., leaving Caleuttik 
during Lei), with 2 sub-assts. Afipoarod’’, writes 
Ejvoreat, ‘ to 6(d about his work in a spirited manner. 
Before lie had comphdxid a single triangle...the insur¬ 
rection of the doles and Chaurs toolc place [ 3, 50, 77, 
90-1, 158, 330, 452, 472 ]. in consequence of which he 
was ordered to carry the series to the northwivrd’k 
ills work was, howev^er, so full of errors tliat 
Kvorest reluctantly decided tliat Ik? would never be 
Buitalde for the precise work of the gts., and he w^as 
tr., 6-9 - 34 , to s & At. at Belhi [ 60, 355, 3b8, 423 ]. 
Bid useful work later with pwu. 

WHEiATLEY, Arthur. I 3 on. Caw 
b. 2~2 07 . d. 13 - 9 - 81 . 

Cora. 9-1-24 ... Lt Col. 14 11-53 ; Bt. Col. 28-11-54 
ret. UN Hon, M. G< ri. 31-1-61. 
Son of John Wiicatley, barr., Calcutta, and Gi'Orgiana bis 
w ife, duu. of Wm. Lushington. 

Ill.. Mainpuri, 8 11--27, Clmrlotte, dam ef (ioddard Kicbardn 
( 1754-1835 ), lien. Inf. 
llodson, IV ( 437 ). 

1840, made sketeli of St*oni. and of route to Amarkantak. 
the bearings...taki'Ti w itli a band-eonipas.s and the peram¬ 
bulator''^'’ j ‘.SS j. ' 


George I'alnuu'. Ben. Inf. 

b. Fatehgarli, 30 (» 13. d. 31 1-1902. 
Kmh. 10-11- 29 ... Gen. ! 10-77. 

Son oftien. Wm. Sampson Whish ( 1787 1853 ), Rm. Art 
1 183, 43(1 |, and Mary Dixon IiIh wifi-. 

/ IT(’.V. i2h '''il'’"’.f- ■* ;**’■ "f -lolin Tiilloch 

i 179(.t-l802 ), lien. Inf. ; whe d., Calcutta, 4-1-55. 

m., 2nd., lienares, Ifi 3-09, Anra' WeinyPH. dam of Jamen 
Hlack of Ldinburgh, and wid, of VV'. Wright. 

HodHon, IV ( 442 3 ). 

Miuo. 82 { 1-5 ), 1840 ; Map of Alwar Stab* from svvh. bv 


^ DDn. 402 ( 293 5 ), Iff 4-A2, = ,.f ^ 


Ik'llew and Whi.Mli. latter a b(*ginner 1 273 1 . 

1838 9, paomo. 

AN'ILt'OX. IGelmrd [ ni, 31 ^ 3 | 

b 31 5 02. tl. Cnwnpere, 25 10 48. 

Lieut. 7 12 19 ... LtCol. 13 3 45 . 

Sou ot Richard Wih'ox, woollen draper in the Strand. 
I.ondon, and Jane his wife. 

rm, <fha?apur. 29 7- 3.3, SuHau Jam*, daii. of Geo. Wilson 
of (^ha/.ipur; tla ir son, G<'<>rg(? Henrv, Lieut, rn., m. at 
Dehra, 9-9 61, J ulia, dan. of Thos. Hasliun. 

Hudson, TV ( 465 ). RAS { nm ), xr [ 02-3 ] ; fras. 

1824, Asst. Re\. Snrvr., iMoradrduid [ni, 332 3 |— 
Burmese War, 1824 5, on mil. .svy. in Assam 
I JTi, 54 5, 202 , 204 ] —1820 8 , exploring sources of 
Hralimaputra ( in, 55 4 ) 4 . 513 4 ; iv, 263 , 446 ] 
1828 31, on svy. lowair Bruhinaputra ( in, 16 . 64 ; Tv, 
2 , 10 . 108 , 2 (> 5 . . 1 S 7 , 336 , 351 , ^^ 3,3 j. 

<fli. ISTihSO ( 13 ) roc(>rd.s that olisns, for longitude 
madel»\ Wilcox udong nk. EVon tier were “very closely 
corroborated 1 )\' r<‘ceiit operations of o.t.s.”. 

8 ept. 1831, has ing visited Calcutta on short leave, 
retained by 8 G, for basi'-lirie meast. In I’niisep’s 
sket<*h, 3rd figure from loft, at rnieroscofie [ 3 , 49 - 30 . 
352 ; pi. 2 f. 

HMC., 27 2 32. tr. for duty with ots. ; 23 7 32, 
ap])<l. Astr. Asst. ots. witii view to “the celestial 
obsi'ivations cormectcvl with tlio Croat Arc*’; salary 
Rs. 000 pm. later amoinlod to Rs. 618 [ 114 , 131 , 353 ] 

lvv<*rest reported that “LiiMit. fVilrox is a person high?v 
ab|(‘, and litely to (jiiality him'^cll in a shorb'r time tlian air/ 
person in tlie I k fiartment. ... I ha.\ .* long watched.,.th’<* 
admirabh- ni.inn./r in uhi(*h he ha^ (*arried on his detailed 
siji'vcy «'l the l>urramjKK)ter by throwing a st'ries of small 
trianeh-s aem.^^s that river, and./therc is a styh* of accuraev 
and neativ.ss about his oy>erations Avhich 1 have nf>\a*r ^.e*‘ri 
r>nrj)ass<’<l. ... 

Sine<- his arrival in ('.ileiitta, I liave convi'reial a great 
deal with liim upon piofissional siihjeet.s, and find that he 
is a young man of as inneh intChgeius* .'is mixE'sty, and di'eply 
iriten>st-<‘d in tie* yirofission lie lias r'ligaged ird”. Ih'rbert. 
d<‘Ht!rjl>t'.'-' him as one ot fht* el<*\’erest, young men we havi**'. 
Strongly reedd. by Ih'<*rest to suee. Herbert a^s DSG., but 
(.'ovt. refn.s(‘(l to f»romote him ov(‘r Ik dCord’s head [ 3 ,.: 4 , .y_'o | 

Den*. 1832, need. SG. from Calcuttn, via Mirzapur,. 
and Saugor, to visit Rossenrodo on (R.. Arc, roaching 
Gwalior ahout 5 4 33 [152 ]. Dropped at Muttra 
with instn.s. to make good junction of xi.ands. 
sections i 11 that vicinity [ 4 , 25 , 12 <i, 434 ]. Spent rains 
there jjrofiariiig for SG. s return from Miissoorie in 
Nov., and then deputed to jiicl; up Rosserirode’s 
stations nr. Gwalior, and carrj^ approx, obsns. along 
K. Hank of merdl. series as laid out by Everest [ 27 , 
30 - 1 , 139 , 159 ], who writes with impatience of his 
slow progress [ 35 , 37 - 8 ]. Joined Everest in 
Miissoorie, and asstd. at rnoast. of base-line in the 
Bun [ 52 , 434 ], 

5-2-35, appd. on SG.’s recdii. to succ. as Astro- 
nomer to tlie King of OikDi, in ch. of obsy. at 
Jaicknow [ T 15 , 356 , 368 ], Herbert having only made 
preliminary designs and ordered insts. ^issuming 
duty from Sept. 1835, “made a valuable series of 
obsorvuitions witli the help of native assistants, but 
died in October 1848, and in 1849 the King of Oudh 

*ib 1 ( 72 (. IS33. 


♦ DDn. 255 ( 251 <M ), 12 10 31. 
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abolislu^d tho obsorvatory Tiio rcf;()nl 8 aii<! iiists. 
woro allowed to porisli [ itO 7 ]. 

Accounts of liis worlv H|)pear in tlic pubiis. of fclio 
BAS. and ASB. [ 11 7 ]. 

WILSON, William A. ( iii» 372 ]. Asst. Ko\ . Survr., 
b., c. 180t). uncov. 

1822 -Hi), iifiyKH-. jiml sub-as.sl,., lS,‘iO-4, (irun. soo.; IS.'M-AO, 
fVHHt. rev. 8ur\T. ; 1841 2. irj Danpy. r,!:. bom 1844 in ch., 
Mkliiapona Hooyhly, 24-Par}.'atia8, till 1847. 

m., Calcnl f<a, Ik( 1S3II; 2ii(i 31-S 42, M»'8. Margan t II; 

father of Win. .Mcx. Wilson, a.pprl, to Itov'. Svv. iSip. 

0 (1. at Up]K r Mil. Orphan iSch., Kitldcrporo : 1823 0. with 
lisa, to f'al,( h^arh j 1 11 , jc.} |; Jvily I82h 30, Ooraklipm, and 
on hn ak-u}* of that. hcv. ('in])d. as dmn. soo. o Its, (>() pm., 
“a ■\v(41-diHpo8« rl young man, and a t<>!*‘ia,l>ly {rood aritli- 
metician” [ 33 , 8 -»> |. 

At the end of 1834 tr. to K({\’. sv\ , and posted t-o 
Egerlon’s party in MongJyvr [ 183 j : witli liiin to 
Hijli in 1838, as senr. snb-assl. [ 189 rio j ; Orl . 1840, 
sent from iMidiia,por(8 as asst, snrvr. in ch. to r<>liove 
Phillips in Pi|)peni, drawing Its. 388 [uu. j r(»8-<) J. 
On break-up of svys. in 0(4 . 1 842, roverhal to Its. 250 
pm., on .Midna])or(' B\w^ in preference to disch 1 3<><>]. 

] .__S-44, took over cli. iMidiuifiore tan', svy, from 
Mathison | 3(.)3 -6] ; rnov'ed party t(* lloogbly 1 >ist. in 
1845 and 24-Pargana8 in 1847. Aft-(‘r complaints as 
to (piality of svy., 8m>dh took (di. on n^turn from furl. 
June, J847, Wilson lauiig disdi. in 1848 [ 408 ]. 

Lat(W reampHl. in rev. svys. or. and Ondh till 1861. 

WIXOA'I'E, Goorgi! Bo. Engrs. 

b. 27 212. d. 7 2 70. 

IhiH. 2h-<> 20 *’ ... Capt. 0 7 47, r<'t. 1.7 IP54 ; 

Hon. :\Taj. 28-11-54, 

Son of Andrew Wingate, mercli. of (Glasgow and Margaret 
Millar ids wile, 

IT)., 1843, Agnes d;iii. of John iMair oi (dus.sgnw ; shed., 
18 10 04, aged 76. 

ed. (hasgow I'niv., rnatrie. 1825; Addisi (.mhc : rhntham 
KCSI, 1806. DHL : Orimldl Club. ; Cenolly ( 105 88 ). 

From Dec. 1836, Kin . Surv'T., Dcrcan, and Asst, 
to Prepk Coll)-. A Mgte., Poona. 

BO lie., 23 1 37, afi])d. Supt. Hc\. Svv. in Deccan, 
with iucrease ol Bs. 150 )>m. ; bo ho., 14 a-38, 
appd. Asst. Cullr. ; 'At is essciitiai to (he (’iflicieiit 
discharge of bis dutic.s as siifierint/eiiding the nnnriue 
survey that 4/ieut. Wingate slionld...e.\ercise the 
powers vested in law in I'eveinic olhcm-s \ Krom 1811 
held joint func.tions as Supt. of Sv\ . and of Assrnts., 
with similar powers t(^ those ofijisciv. colloigut* Ch drh 
smid [o, 230 7, 23(n 242, 3()6 7, 420, 445, 405]’ 

On hiH taking tnrl. 11 ll 41, the Rev. Comnr., Poona, 
eX4)r(‘t(8ed r<*gret at his departure ; “Oovi'niiiirnt hav(' had ho 
many opportunity's of t aming his nianitold (pialifieations for 
the DihU, ... and of (pipreeiai ing the Houndiiess ot iudgetiuait. 
and great tact and |M'rseva*rance, whieli an' siddom found 
combined with energy. ... Should the task ol carrying on 
the work provt' now to Ix' foM' from serious diHieulties, .such... 
will h(> mainly attrilmtahJe to th(' e\i*ellent arrarigementB of 
th(» offiem- bv whom tlu' 1 k'partment was first organi/.ed, and 
has sinee been rnanagiai'*'’ j -i to, 3 (t(), 439 ]• 

Returned Bombay 14 11-43, with his wife, by 
steamer Cleopatra, which left Suez 5th Oct., and later 
appd. Hev. Svy. Comnr. 


VVAJOD, John. Indiuii Navy. 

h. 1 81 1 . d. S i it d, 1 3 11 -71. 

Mdpn. 13 6 27 ; hi- ul . 17 2 33; ret. S-2-40. 

ed. Pertli Academy. 

CS ll. Dili. , l.ovv Ji (87 »:'l ) ; lio Geo SVv., 1 ( .363, 

383 ) ; Wood ( VI .\ii ), .//A/V., xmn ( elvii ) : Markham ( 20, 
21 ri. ) ; ( 12 >, (Oriental Club; lloidieh ( 412 441 ), 

18.34-5, Hurvd. IjK’cadive Tr., sailiiiu' Iroin Rom bay 
6 42 34 f 

IS3,> - 6 , r.Kjtmha'd Tmiur ii. for sD'am miATi., comdg. Bt('am 
hoat Ix'longmg to Persi.xn im'reli. of Romhii \ ; hoisted Rritisb 
(lag on river, 31 in SD amer returm d to liomhav in 

F( h. 1836, Wood n maiuing tr- retvuvl e\t(Mt o( innndationB. 

h 11-36, appd Asst, (.o Bnrinvs’ commercial 
mi.s.sion to Eahnl sailing frofii Bomliay, 26—11 2»6 
[ 244 ]. Mi.ssiou lc! t 'radn. I Dili Jan, and st>eut two 
wook,s at lidbd., wh«'re on a. day's sjxirt Buriicis shot 
the Ix'ur. 'I’ravadling up Indus hy country boats 
Wood was oni.riisted with tin? (b'Uiiled svy. At Kaia- 
hagdi tlood wal(?r made furtln^r progn.?.ss by boat 
im|)o.ssibb*, though Wood was (.letermiiied to make 
t h(T attempt w'Inist lits eompanioOH truvelbsl by land 
[ 278 ]. 

He proiuir(?d a lioat and erevv with oonsidcrahh' dillicnlty. 
“Seven mileH al>ovt Kalahagh \v(' pasis*d a rocky preejpnx? 
abov*.' the river, ... Xext day we arrived at Miikkud, ... 
twenty rnile.s from Kalahagh. Here tlx' Ixiatmen hd‘t us, 
although 1 made the rno.st liberal oilers to indmx' lliem t,o 
remain. lielie\Tiig that, (‘aifilain Pmrnes mtglit still be in the 
iK'iglibourhood of Kalaliagh, I felt anxious m commuriieahj 
with him. ... 

“1 ri'solved to Ix' the bean r of my own dt'spateh, and tx> 
drof) down with (Ik eiiri'enl ufxui a miissiick, and couk’ b-ack. 
hy land tlie ne.vt morning. So. after stripping, and tying a 
suit of cIoHk'h upon my Ix'ad, ( audaciously pushed oil h(.>m 
the st^-ep ba-nk, and laumdied into tiie stn'arn ; but. si'amdy 
had 1 advanced two yards, wht'ri, losing my balance, tho 
buoyant skin jurnp-d irmii iindi'r me, and I. bad to regain 
llie bank a.s J best ixuild. 

“ A tliousamt tiiiK's bad I seen tbci musfiuck us<.*d, and..,! 
thought tlien eould not be any great mystery in managing a 
eontrivaner- so simple tliat children wen' permitti'd i(s use. ... 
Like all other pe>Cfe arts, the skill to nde or swim upon a 
mussiK4v is not t<> lie aecjnired without soiiK' application. ... 
After my mishap, the man who wastvehav ■ h-'('n rny companion 
on the rjvt'r proceixled with the despatch aloiK-. ... 

“Wi' left Mukknd on tlx' 27th, arid toiled against the 
stn'ain till sun.set. At day-break rx xt morning vt' weri' 
again at the tracknop-s ; but the most uiuvcarit d ('xertions 
brought us in tlx* (‘veiling no further than...live miles. ... Tire 
oi>struc:tionH..,W('re not in tlx* river's ejiaiinel, but...tlx* wall- 
like nature of its banks. ... All hojie of being able to advance 
higlx'r Avas compleb ly cut off by per]x ndieular banks several 
liundred b'et high which Imttresst'd tlx* river. 

“In the sunum'r, wlx'U tlx* Indus is swollen, the voyage ih 
altogi'tlx'r impracticable, ... 3 'lx' great rapidity ot tile ourrf'tit 
is...an uiisunnoiintubk* imp iliment. ... It is often lU'cessary 
to cro.ss from one side ot the river lo tlx? other. ... It is mon? 
galling than 1 can Avell (kscribe to find your IxKit, vvlule you 
are cro.s 8 ing a stn-am two hundred yards wid(\ bonx? aw.ay 
by a HWf'eping cum iit and, despite the Ixxst Gforts of her 
efew, landed below' an impf riding cliff Avliich can only lx> 
doubh'd by rt'-erossing and W'orldng up the bank you fiavo 
just quitted. ConviiKH'd of the utter liopele.ssneHs of any 
furl her atUmipl to n'ai'h Attock by the l ivt'r, I now pro|X'Bed 
to fulfil the latter frail of my in.atmctions, and pnXHX'cl there 
by road”, lieaching Attock by land, ht' took boat (town 
river to Krdabagh, and then marched by road through Kohat 
up to Pc'shaw'ar, w Ik'it* he rcqoined the luisHion [ 277-8 j®, 
s; ( ' 


' ,1 isn XMi. 1848 ( ,767 ) ; .Marklxim ( 328 ) ; cf. report by IVmnant, D57 
Kiih. from |h;1(»| ^.-1 r.,t |. .1. \'il..ul. K! HI (I ; BOKO., 1414 /IS 42 (47 s ). 


•rank t>f 2;Lt. b>r Ho. bbigrH. sulestituted fur 
* JHGS. M, 1836 ( 26 33 ). ^ Wood ( 67-6 ). 
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BIOGRA PHICAL 


AfU r return Tnun Knbul m iSiiS ma.«h* a mon- 
tlioroufih 8v\ of tite ri\ur fVoni At1(M k to Mitliuukot 
with* iMa.i> of 5 sheets, scale, 2 geo. m. to inch, witli 
remark,s on jiav in, soiindiugs. Ii.-mks, te\t<nil <»(' inure 
datioTi. and (ernes. 

Making sv've iij) tin' Kabul n. to .laialabad, and 
on b\ road, ('nterisl Kabul with lin^ mission on 
lb ,K. Aftei' some svv. in Koln !)amaii area. n. 
o( Kabul, ai'cd. Lord on a,d\enturous jourue\ to the 
iiotonous city of Knnduz m 'rurkistan | ru, 4.S() ; 

4-.5 J. vvhi(‘li tfiey n'ii,ehed in Dee. [s'M. Whilst, 
fvord sjient M'irUi'r with lii.s important (latient, VV'ood 
made nnuarkaJile journe\ a,!id traced the Oxus to its 
source in the Pamirs f \ii, ,Si ; pi, i(> J. 

IVavidJing k. to .lurm, ehiel' town of Hadakshan, 
stiuek th(' Oxus at Ish-Ka-siiim. With the mounbiius 
of Oh It rah on his s., rising to the mighty ’i'lnc'h Mir, 
2r>,2hd It,., worked up the gorgt' to Kila Pa.nja.. lia-lting 
at Klurglu/. encampments. Pefiising (he Wakhan 
u., followed the x. branch, climbing high into tin' 
frozen Pamir. Here his journey endi'd at the lake 
of /or, or Sir-i-Kol, which Ji«' was tomjih'd to honour 
as \ ietoria Lake ( 280 n. i ]. Ho nnis delighted to eou 
firm the accuracy of Marco J*ohVs doscription of the 
locality | 1 ; 70 J. 

Kejoining Lord after an abs«‘uc.‘ of threi' months, 
he then touehi'd the ( )xus <m its lower eoursi' on the 
road to Jiukhara, whilst I.ord ma,<le furtlnn* en- 
cjuirn's about the lati' of Afyorerott s jiart\ 12 Mjars 
before | in, 486 - 7 , 308 |. 

Keturuing to Kabul I 5 3,8 a.nd fiu ling that 
Ihirnesliad broken off relations witli Dost .Muhammad, 
tliey ftdjowed him to India j 42t) |. 

Woods svvs. a,nd maps addl'd a vast dixil of 
geogl. knowdodge idiont. euuntne.s tluif were «.f (.arli* 
cubir inf,('rest at the t ime, and were ({uiti' inae<*e.ssihl<' 
to Liiropean tra\ e|lers for many \x'a?’s after. Tht' 
,<-nd. edn. of Jiis aeeouiit of tliese journexs. ]:nil>. 
IH72 [xix, 281 , 284 ], (;onta.in.s two maps.a biog. indehy 
his son, and a geogl. memoir on 'rurki.stan by tli'iiry 
Yule . LLis (.ifUieial a,e('ouiit of sv^y. l\‘,sha\var to 
Kabul, dakMl Kabul 31 10 -37, is includt'd with the 
Reports arid Papers of ilurnes’ mi,s.siorr^. 

After In.s rett. in 1S40 Wood vi-ited Ivurland and Scotland 
and vyaH awardcvl Pa,tron’H Medal ot k.;s’. Ih> then wrnt to 
New Zi-aland on Isi.sine.sH, hut wa.n not fttjccc.sshd. IS40, the 
Ihrrctors nduHcd t»'‘niii,s,sion for hi.s rc-ianpt. by Sir ('has. 
Napier m Sind, and in I 8 r )2 he W(‘nt to An. stralia'for o yt^ar.s 
After n'tiirn to PngdarKl he wa,s in JS6S hv-nt to Kaiarhi a,H 
manager of tie- Oriiaital Steam Na.vigatioM Ponipany, which 
tailed in attempt to run a. serviee of nteamhfjats on the 
indim. In hsti! h- U-eatne nupt. of anothfT enf<.rpri.s(> th(‘ 
IndiiH Steam Plot ilia, till his death m]S7J. “Fatigue, con¬ 
sequent upon a hurried journev to Simla ...at the height of 
the hot Mea.Mon, brought about hi.s last illne.sN''”. 

WMOlJtJilTON, Koliert [ irr, 516 J. Ben. Inf. 

b. 2 8-171)7. d. Fatt'ligurb, 14 2 50 ; mi. 
Limit. I ,8 1,8 ... Maj. 21) 7 48 ; inv. 3i 7 4q 

Son of (bairge, Wroughton, huinerly kic. attormw at 


( identla. t’omdt. .‘hd w. ^di k Militia, and Diana ins wife. 

m., Ilerliampore, 31 I2 III, So|.|ija, Kliza Amelia, dan. of 
Pol. W right ; ale d., Ken.singtoii. 1) 1 I <80, ag<‘d 82. 

AddiHcomb.- 1SI3 t); Phatliam • I, et’ed for Pmms. but 
(f. to bd‘. I )ee. is Mi. ’ 

HodHon, i\ ( .">33 ). 

ISIS. Survd. Madiiblihiiga n. ( in, 14 ) 1(821 4 
rev. svy. (barakhpur j in, 132 ] 1824 6 . Burmese 

VV'ar 111 Arakaii | iii,()S J -J82h 30 , eh. ( loraklijuir 
rex’, svy. j 111 , 15 .:, i(>o; [\, 223 , 227 ). 

N"(>v. 1830 . rex e'rh'd to n'gt. Imving been prumotecl 
(d.|»t. 26 3 29 . 

April 1832 , took up e\porimen(n.l rev. svy. of 
jHin/ana .Mii.at, Muttra Dist., wbiidi asstd. rev. svy. 
<*onh‘rruco of dan 1833 and led t o his re-appt. [ 2 ry 
222, 23.1, 302 f. 

Mareii I S.M, ha \ nig eoiiqilc ted purf/uaY/.v on left hank of 
dumna. giaiit.d o mo. leave to IuIIn'; “My liealth has of 
kite bei-n HO y retehid. and the eomp|aiM(,..of ho ohstina,((' a 
eharju'tei I he nurc- al bliarat})ur attrihutefl “eoidinued 
ill liealth.. to hi.; .‘^oioiirn with the Army in Arraean in the 
Burnu'.se War, and to long continued ('X|>oMure to (he sun 
from the arduoii.s lile of a .surxa'vor. ... A visit to England 
can alone least a bli.sh his liealth, a ,s(,(4)..die cannot 
resort to IVom lamily diilieultii's. ... If j,,. could K- allowed 
to fuo(‘eed to Simla, during tile hot and rainy month.s, the 
<'\f)enment woujd a,t leant confirm whether his ilhu'ss rests 
upon men- derangi ment...or organic rjiseasi''’’. 

Dri hi.s n't urn Ik' siirxd. sueia'.s.sively the (lists, of 
Muttra and Agu'a on left hank of Jumna only-- 
Aligarh, part .d Idurukhahad, Mainpuri, and Klaxvuh, 
Iiis maps 1x8170 Ix'autifnlly (*xecut(‘d, and his sxy. of 
Agra deserilu'd as “oih' of th(' most suc'c'essfu! and 
l(‘a.st expiMisivi* of the whole” [ 214 -7 )• 

An a-ss<*t of ])artieular xiihu' to a, survT. was the 
mexhea.l skill lor xx'hich lie was n'lnarkabk' 




ii]» M V. NX X . 01 iviirzajair, witii lidqrs. at 
Cliuiiar. I lu' viliagi's ni tht' lull area. w('rc! so wiih'ly 
seatt-erod that the svy. wa.s more of a n'gular tojx). 
•svy. f)a.se<l on trgn. ; one of ids maps sliow^s iiositious 
of coal outcrops iir. Burdi, on Sun r., Kewah, mkio. 
84 ( 51 ), j T2I, 228 ; pi. 14 ]. 

1842, having ('ornpbded sx'X'. to s. limits of Singra,uli, 
took up svy. ol Sofiagpur a.ud Hamgarh in Saugor & 
Xertmdda, 'ferritories to the south [ 228 , 287 ). 

He and Brown w'cre })\' far the most exfierieneed 
and ca 4 )abl(^ of the nwp. rev. Hurvrs., and both were 
mu(‘ii aggrieved at tfu' easua.l terms under whitvh 
their services xxon' replac'd at Hie disposal of the 
C’dng:, when the rc'v. were elost'd down, Oct. 1842^ 


[ 7 . 146 , 140 , 208 , 233 , 363 . 368 , 424 ]. 

VVrougliton then took furl, to Ihigland. Appd., 
15 12 43, to suec. Jh'dford as DSD. alVr the piost liad 
been vacant lU'aHx' 12 mo. ; assumed oiTfiet' on arrival 
from o\x'rsea(S, 15 3 44 ; [ 2 7(>, 28p qo, 30 S, 32 LI- 

In 1844 cornpik'd xahiabic note on “modi' of Kurxeying 
adopted in th(' K(‘vcmic Surxu ys” for tlic guidance of oiicle 
terlonv 111 the Nilgiris ; A117" SvY., m ( 17.7- 84 ) ( 27.1 11.7 j. 

nco. 5 2 47, granted 2 y. leaxx' on me., being 
relieved by Henry Tbuillier, and sailing from Laleutta 
9 -9 47 ; still unfit for duty on return, gra.nted furl., 
imo. 7-3 49 ( 471 ], but tr. to iuv. ost. in India, 


' ro. MajH 
{ iv-xii ). •' \\' 

Rev. 27-12 


n V! ; P). ( at. ( 137 ). -Sir Hcrirv^ Yule ( 1820-89 ) 
oud ( .V XI ) ; I.ow., n ( .88 ). ,rrc.. 3-7-.32 ( 48 ). 


lien. I'xigrs. •■.■\l(x. Hiirtios. L/AV/y., xi. 1841 

' IctO r of. 28-2-34 ; iitc., 31- 3-34 ( 29 ). * « nwp. 
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